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<LoIjUuyjVI pUa) 1 OLo^lxo JloJ 

^UJLAi 5^1 ISloJ 

<^3*1 >3 UD^yO 























JJxJl 4 ^ 


? ^jjJI UjI jl 4 U ^ .Aajxj (Ja 

JJC^j Aj'NAJjSt CjUjij]| ^UVUt J^ jl j^alkU ^JjJl (J jfL J§ jUjjuo AjoiSUj <UaSI JjojSIj^ ^i (Jljjuo 

4l_sjjxj1i tu (j* aju j "Uijui jj^i djiijjxj c*uu& ji UiV^^JUjLLA ^ijAj ^.Uj Aj^^jjii 

vLjjVil ^^Jc, C1 jUjI^.VI (j*ijj jaj Clilijjxj]| &U J£ j£J 


?^jjSI <JJ§Jj 0^-U jUjU^VSI ^Jbl Ui 

&U (J!U UjU^. ^_a djUU*JI jiaxj (Jac^ jjjuj ^Jc- L^AaLLuil UJjUlj cC1jUjIji^.VI &U UsjjuHjuoI U* Uli 
L^U Sic. ^ UU^JI &U j ^jjJI ^L^U jjj (3 ^LUj ^iliU^ jl ^ijuj Ulli U.1V3 <UaSI 

UxJjujIj 6(Jj|JJ^ jVI 0aUjjJ Uiijjl ^aJ L_Jjjoi jJji]| U^JlLjjuoI (Jjl IAJjuoU^ LjU^AJJ ^al^kjjuol __ ^ 

AjcUlUVI CjI^ ull (JA (JuUjjJl c^UaVVI Jjkli ^Jjiiil UUjaJI Au^aj^aVlA 0 aIjjj 

UU jaSI <jj^uA L_flj|j^ (J^.j^ ^IUlLuilj 

CjVIj^-J l1)I JJjJJA^ (JA VIj^VjuJI Ujj^. 1 ^Jfcj AJjuoUa Sj£^.l ^l JlVijuol _Y 

AukuaiU <UjLla (jl 4 Ja£Lj 4jl^.IjaJI (JjjiJl s.luJaC»l JJJ (JjUllSl b V 

^uuaJ jl UgjLlao (JVjj i^.1 ^U UaliuU djUjLLUI <U jUU b £ 

£.Uj]| CIjUjLlA <U.AaJ (JUi L_JjU (JA J&l (JJJ J-£jUU (JjlUU CjVLU (UUA \ >W*U ^UjAJ ^’UjI b £ 

(jA jj^I Ajs tiSjUU (JUa (J^j (JuiaUJI ^.a*JI ^ ,^lj ^jLuo jac <jj£ ^^cUUVI l_jjUJI^ 
Uj]| ^l-Vx A (JA <U,VUlt &U ^IU iAjJjxli VlA'N JJ U^JJjujI (jiJl ^JjJl (J^JaL§ tiSUfc j £^.1JA 

<UaSI JJUdJ (JA J£ju) (J^ cJjl ^JJ U J^J JjiJl ^UjAjJl J£jUU b 1 

^Vlt ^IVLulaSI lIAjCJ C-JjuoUjJ Uj J-Uil ^UlUjJ S^UIj V^JUa ^ ^a^ij]| B V 

?j*uuoj (jl (jj^ ^jjSI C5-L-L IgU (jl ^J-iajjSI tJjUuijl j^j V^jj &!Acl j£J U (jUI 

<S (jjVl nLul ^iUalj ^jjLuJI ^^xl\ (jc. (J£ <UaSI jjjUjj .igxVi U£j 
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^■Laj^ajll ^Jjll (jJjjaJ CljljJl^J 
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ajjll cjUL_iaa 
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^LLlII CjLjko 4 -^AajI ^ 1^4 * xuLuj ja£ 
^jLujI ju.Vlg A • Lull ^uAJL4 / ^ 
AjjLjl^ LujJlg-A ; 4^>Lui j J^J 

Ajjiill Aj^JjoliII AjL^kll *L*l|j SjLVI LujJjA ^juiS filjjJ^J 4 j]LL • ±A^\ ^jLui LjJuuj / ^ 

(JjLjl-g juAi^i ; JjS£L ^ 

JjLulu* juJU^ui * j|JAJ juflL >l 4 A 4 / ^ 
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JjoC £jujU 11 JAxll 




AjujI jC ?ajjll IJLJ 

• ♦♦ \ ♦** 


JUM 


Loj»w/^ 


•fLLSl jilj Ajuj^j 4,va1 


jli ^(2010) ^jiLjll CjUI ^Vl <. jVUI lia jj t^llxil e-La-jl ^ Jjjll 4_*Lgil vAiWI jjl£jll -ia.1 ,\n/rJlj ^UjII 4cl_Lua J£2L 
jui jj£I (JjjjuolI ^LLVI ^ljj <2n^k ctilljA <1 Lax 1I j-<a /4.5 UU^ V. j-aluuj jjjLa U9 (j^ ji^! o_alajJ jjaJuil <£1 aa 1I jjJjujllj s-ULl 4cUuua 

^jjUui (jl jjjjj ^aJJ jl jjUll j*3 6 <j1UJI CjUI jiajJaVIJ Cjljjijll LuiLuia> ^Uaill IjA jLxJ ttilli £uij .2007 (i-C ^^iiljJjjl 4-lja. jLA^ 83.5 

SjjLUI <jjjjll (JjIjjUIj SjJiLJI <aKjll j-ojJa L^j Jalil^Vlj ^UjII ^jjLUaI ^^U1! jjjjjll jl ^UIjus^. jj£VI (JaxII CjUij ^IuLjjujU c4iUai liaj 
Ajjl v^VlV^I j <JC>I Uj'sVl Ajjjjll C' \\ ilVi^ 4 j£I jj (J^.1 jji jj^jJaUI 4 jx> Vill j jjjll (_g-lc. Jjli (JLx9 CjULujI ^Ua3 j ja. j (_gic (J jVl ^LLUI -ilixj 

..lijjllj iajixkll! ^gi CjUjLil! Ujj^.1 jui jjlijjjVlj 


jVjj jUU 90 4-1 jLU ^ x>j'qj Lljj 20 lc.jjjuua 258[ 1 ] (j^jj 6^1Lxl! £.UUl ^xbaa. <iUj1! ^xjjLuu* ^il 4fll^jll p|j| Ll£uuu <. flLud^jjual (ja.1 j-<a 

t_fljll£jl! jc. JajuajlU! ^i /28 4jjujj jjUj £A ^JjLuui 10 (J^ua! j* £JjLuui ^-*- u i (^ Uj-laJj 4 juLj LjjjUuj jA L_fljlL£ll! jjLaj j! Jla .jj ^£jjj! 
IjUaj Ui£ 4/64.6 (UU^^I 4 j3|j*' sll (jlaUAllj /23.6 LjIUuuI! L^jjjIj /25.7 u^ WjUJ^ iS^ l qJIC> 11 ^ljjjl iajuajjj jl ^il IjxuaLkj 64jL3jjUl 

.ULc 70 jl£ La£ ^ jjll ^auail (juiaj ^i 4ijj tdijll jjjaj jjuiVn ^al ^UjII ^jjLuu* ^i 4 qKMl ^Ul jl 


^j [2] Lgo ^lijl! ^jj ^ai UjLulLU! iiLxjl! jLxjuj! j-a /41,23 jl (^ij LjjLudjl Lc«jJjuuq 177 ^ U L " y ) j^ ^ 4uui!ji UjjLujI tciLuJj^ilj 4 _Luj jUl ^3 

200 (^) 4 uVii 1 jjLai ^xjjLUUI jxi 4iUl! <^i 60 vj t.Vg 11 (^ij .[3] 4jL^iVl ^jj.UU 1 4il£j ^jjLUUI jui 4iLUl ^i 75 cijjLaj tULc 

^ll ^-UaJ li^j 6 <i1jjuj -la. (^^ic. 4_L<aUilj iua.lq’Ull jlUJI ^ jjolai. 4iLuui jjjuuil 4iKj jjLaillj <- jjll£jll jjUI £ JJUJ <l£u Ui iil .4iUJI g_i 

.jjjjujjll c. fljlKl *bl jjjuuajl jiLa. <jUc. 



(jjaliiiVl lUb iaJJjJj cJjflC. jJiC. (jJu ^ic. ia j^U (j£uudJ e.Udll 4 j^l Vj UlUaiiJl Ljajj 
jjLxjll ^alUulj jjaillj 6(_^C.Udail (jaxll (JuiLxjl! ^i s-UjI! 4c.ljj^a (JjudSJ 4_ia.LjjVl (_^i 

4 nli.il Ujljjxjll j /v J. W 1 ' UajljdSlll 4 _jl_ajLudVl £ jjuj j 4 AixjJall ^UjVl j (jUuajVl £ jjujj 

.[ 4 ] AEC ( Uu ? *^ll J Uujjj^ilj jjLoxll) 4 c.l jjua (_ 5 -lc. Uj! jla (_^jll 


l "\\ nLn-vjll J^La. jua Lg_nlLuj| ^ Ijn£ Uj!jjUu c. lilajj jjjjujjllj <lUj 11 4c.Uuua jli ^UlUj 

Egan &jjjlil y n^.i 1 \*\aa ILaj tUjUL<«ilj Ua.jljj^Illj ^jjjill jjj3 ^xsjj ojiLuuil 

^UjI! 4cl_nua ^ < ixjUall ialij jus jnlll *jUall jjjLfljll :ia tLatEam 

(^i jlajl! ^UjII ( s * i-bLxll Ujill CJjlc.! 131 4i j^uujj 1 g Vn*iVi jixn (^illj jnivillj 
4 ^JqII jjlalU ^al jjlVl jl 4ij*uij ( jjLxjl! jjjxll 4 jjujUuj 11 (jjiall (J ^.1 j-<4 L^JJanjl jIjuj! 

.(JjJaSV! (J^il Axj ^ai 


:^ull ijSh (^LI 

4_ia.jljj£j oUl jA ^Jjll .J£LU21 V jjxl (^Uxil (Jall jA ^nll jl jJJjujlllj ^Lull 4cl n-o ^3 jjjj^-Ulj jjjJuijjll x> jilxj 

4_a.U<ijl! ^l ^ajjll jj-l^. L^ul U^ -[6] 4 [5] 1 g lj* Wlj U>, jnVlj 1 g X> J A k J jjj^I iijjla (_^i (^jUj! JCxj (^j Cj j 4 jjjI 4jLc IjUIj 

(_^i ^ajjll ^ljlaJjujl ULc AEC 4 cLnua CjIaj cilli ^uaj .1980 1970 U^lji (^ WjUU^J ^ w 'j^ll LjUV jll (^i Cjjj ^.1 (^jll 4 jj 1 LjU 11 

. 2000 fU -IxJ ial3 ^yjUUJl 

U^.jljj^j (^i CjI jjlalll Jjiuujj jjjjjJa ^gic UlLa. 4_njjL^V! IsLuj jVIj 4cl n«oll jxi j£ (J^jjj tClliAa. ^j^ j* jA ^aJjll t jjJaLail Cj3 jll ^ 

j>4 Jjjlll (^i Ulajlj LjIUI! ^alLxll (^i CjjjojIIj ^UjI! CjLujjuj j-aj CjUjjj ^ L>» ^ jl JJC tpjl Lriil CjU^aJj Cjlijx^a jJia. jja <_fliVill CjU jlxUI 

,\iVi C jUi*ij .^UjI! ^JjUUi (^i Ijlljj Jj£l (JljudJ ^ajjll ,\iVi ^aUtl 4jjudJJjil L_jUjujV 1 j-<» -^-Ij jAj C^aJjll jc 4 xuuj1 j 4jlj-j (^ic. c^njl LQ.VqUll j jJ! 
^Luj! I^lcj 4_ij£ (Jj^ 4 jjujLujV! UluJaall jja (^jLxj <-—il j V (*jj 1! cinj CjIcj (_ 5 -il CjUjjuII jl Ud£ cLL^juj jj^J jl (_gjjjllj ojLljj jljj V jj*j 


I 
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fjlsd]! ciilll A 'v Will 4_iLaC. j diLSj jjuuU! iJla-jj jjiSaj-UI l_jjj!jj (_}ax]| jLoi-a 
^SL jj ^lc. (_]£judJ fjUl (Jja. j£iJ fjUl djljll (Jja. Jai3 jjjj]j 6<JC.jj]|j 

# JJJJLj]| <JijlL<i 4 II x U A-IaAVI 

gU f]L_ll *Ldl f^UI AEC » jl [5] J laflj 

Vj tij-i^UI jjj».j]I £u* IjL^j ^3 jjJI ^Jj] jl jli gULULj Jia. L_jjji]| JjfljjauJI 

# «<jui3l_lA]| Ajjl] juaLj 


we eeue^ u>& nouj haue a ooNceMsus 

OM HTie CA£> ^TAI^PA^P^* 


fjUI jjusJLalluii LLjil jLulJ JajoijVI (_3 Jjuj]| 4 qLL q (^3 jj^la-JjuuUl jlaxj 
<.-*Ui5j fjj]| ^ a^Vu.m ^Ac. ivj c4 L1 <j1ax£ jjjj] j 'A.VW ^ jlal jLV olll£ 

LiAiC. (jiaiii fjUl j-<a 4 1jq*\ j 4_1 aAI jj£VI ljlji]| jl IjA^Jli jl AEC Ac~\ jj^a 

Llajl dilall JajujjVI (_ 3 Jjuj]| ^i (JjLl (juastJ jl V] [7].<JU-^]U f^lUl 0*1 fL 
jjjJa jc. c!/L* (_^Jl <Lj 1* (_^i 6j>la> ^ (^iLuU j]| Jajjui 4 \x y (J2LL jja ;s.LUI 4 jLc. j>i I ja-jj V £ jr^ fuiUI jjjxj] 4_*LgUI djl jJaLil j^>» J 

ijisUI A^jjajj fj^iLI Ii^j fLUV 1 (Jl j V <iiii j 6 jjjjLujjjujVIj jLjlLLIj jjjjLx>'l 2013 jj 18 is^ jiLuUI \96 f^j f Ml 

.f jlit^S jjfL 'l'-Lj jjjjxil (JjLl j-<i 


:AEC ^LLa fjU! jIa^I j^ Jj^aaJI ji^j <^1 *ij|jiJI 

Jlj Uj 2012 fU- ^ X71 2007 f^ c ’ Z28 u-^ J^dd j^jl f^JI U-^icU jl UjjjIj s^jlUI CjLVj]I <_^i ^^ Ln» l i£l 

Llaj (j!LL j-<i ti]]j (JjjLu]| fj 13 j tLljlji fj j fjUl fSLsUl s-Lail 0 i*v ^i UiLJaiAil CjLxi diUdJC. 1» [$] Lfl3j . jjdaLaJl dj3j]| <_A^ lj^^ 

.«Z5-12 AjjujL ^j*LjI 6iLjj ^Xoxil 


fOj]| jl ^jjjouJI Sjllj <_^uuijLi* (jlasu l^jJ Cliia. .AEC AC'I-L^ (^i 4_iC.jj <SijJ 6 jjj£ dil juiVl fSLsUl e-Lajl <*j*v <^i fjj]| fllalLuil lIijjI 13j 
Li£ J ojlKVI Jjlij AjiUaJJ (_jill Cli3jll <_^i Z80 (Jl iJ^ AjjujL (jjajiLjSl JLa cliLull jj3 LLuLVI jiastJ (_3J*jjaiLI Cli3j]| Jjlflj <_^]c. lc.L ujj 
SjlL f-iU I <*L\i Llajl ^ jj.ui.Ll ^i 4mLuauUl L_il_a-ju*al 0*1j jjLu jq-sj <_^j]|J ^ 4_a.jjiLl Almj j!>LL. j>i AijxLl (JlLL 4_iuiLL<i 4 'ix> fjU! jijJ 
(JjLL j-<i fJ*uuaj]| jj3 0-<il (JjlL. j-<i ^UaL.'JI j-<a 4Ulm fui*Lmaj fuiUI jijj 4<ii]i Sjjlc.j $ [9] ^LUl Ldllluil ClijLlaJ jjjsu ajJi^ 

S-lUl (Jj 3 ^ulAju^aliil ^i Clil£l Juil jl ^.lJaL.1 (JI (^^-L L_fljsu]! j^J dULj .1^.1 j ^ijAl Lui jj£j] 6L_flljJaV! I fllj^sxi jxi ^uixiLuaj]! 

^Liaus]! ^uUUualiil (JjllJ (Jjlal f^f2! *6jl3 ^J! 4iLlaVL ^LLluiV! jc. <._Lai£J!j Sl^La-Llj clLuV! jjju^aj]! jjLaj (JjLa j-<a ^.Lj]! (^3 

JajJaali]! jjj*J "Lil^uiV 4iLlaVL t dilg.l Ls»ll dil_a.jjL<sj c. fljlKjll jJlflJ LjILlS jui^j ^uij]! j! iLlsuj .[5] lla. JJj^a3 di3j ^ jLa. JjJaSl jLlkV 

j^ lijj Ls£ (L^usjiuj Slj^ juiajj tdi3jilj jjjujH 4 qK*< jja jjj£ (J£ju1j (_)]ii f^L! .^10] LOLuil] jaUaauilj (X3 ja]! Sjlllj cL-JjujLL! xua.j'H 

.[5] ]^] Ljl n^illj (Jjsr_uij]| 4ia.j-<s (j!>La. 4_i]LL! ojllV! (jj^ ^ll! jJjmaj] 4jj13 ^! LsLjaVL t4j-^1 ViVI 




^llallui! £A j cLsILLLIj 4_usL]| (Jjli! (jxs (J£ ^.Lj]| ^jjLLL ^(^^uuiil ^llV! ojJaJju2] d-LU diLuiljli! (jxs IjIslS! jl j-<s ^aC.j]| 

jUajj] ^iLxi! ^.La-j! (_^i Ij^ >11 j-<s IJlsL! c 1 ]La tcli]i]j .s-Lj]! Ac .1 jju^a (_^3 4 juLuj Sj&Ua 4 U£j]I jjLa-Jj jJa.L]| (Jl jj V 4 jJlaJI ojllV! l_jj] 1 _ui! 

jjflj 1 j! jii! jl jj^jlj ^jjII 4 _ia-^_Lu 4 j 31 ^ "Uljl fA jj .(Jl >Ul li^ ^ 6 jjj£]| 4 jjlL LLu! Ijunllj ^.LjII 4 c. 1 _L^ ^ fjj]| f j^i-^ 

(^ic. Cli!JJJsu $.\jal 4 -Sj^_uij CliLa jjujj]] (^jUSj]! 1j]jj]| (j2)La. jj fl-Jaj-uaV! jc. L_fljuo£]!j (jjum]| c4jj^-U! jj 4fl]ja-j CliLjluu (^g-L. cdiLilui]! 
4j| Llia. 4 j]jVI 4jia.jj (^i ^jjUI fj j i>(.g^' J^iL]] 4uujajfl]| 4_a.L!j (.^il i.-oi.-o'LUI JJC. ^!jJaJ! jj SjjJuu 4£jLuL<s ^ 1 \j CfJjj-uaj]] (jjl^lj 

4 _ajLS! CliLsjlsuU! (J^-Lu JJ jJ jl j^A-U! jj 


(^i fLU! ^UaiS! dil£jL L&iijj (_A3! ^jjLLUI jus jjj^ iic. 4!LaJ 1 iLWl J!>LL. j^» jjuu fLu jjj^iS! iLuiV! lSjL .^Ljjui! dnjl 4 jjjjuij 
6(_]£LuLU] 4JU1J1 jil c_iLui^L] Liila-jj LjLjj (_5-]c. ^Ljj c4^jjuli] fjlii! (JjasU! f^ji (^! (JjLuuUIj ^-La-j]! (Jus!jsU fLU! ^juuUI (j2)La. j-aj ^Ljjjui 

(Jj 3 jxs jlijflj]! £.Lj! Silc $.Uaa.Vl <- fll uil5l fjj U-Lia. t4jVqjllj 4 j 1LUI 6ijaJ!j ujuiLlU! di3jl! (_^i jj£xjj cJjasUI ^LiajV diljLjU! j! LjIj 
fjluiil! ijc V! 4iLLj£! fjj jl Lujj i^LU! ^jjLLs ^ t lUl£j]| jiLjj di!jja.L]! <._ijuij (^j]| JuU! jilc.1 (^J! c^ijj c5*^]l j-^Vl tn^ljLV! 4_li& 
(_]jda3l iLal! (U^.1 j-<4 (Jjjkualii]! jus j^A-<s j!3 JJ^I ^ili jl ^Lj]| ^jjjuL<s jL^. ^jjl (J^.1 jus jxs 4-L^.jxs (J£J L_Jui 1_LUI j-<s3 d]]i]j jjjuLUS (^jL^jSl 

7’ -liijjl! pij Jj 3 diljljiS! 


UilJlA4) 
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JjalC« £jujL 1! J«lxl! 


^aJjlL ^£J3 jx-L bUl^J jjSj j)l Cll^j]! I^J Ajjuj\_L<JI AjuLIaH (jUj (j-<aj .^Jjl! (jC- (Jjlfil! (_£J^ jj^jxJ V Ujjjuj <LaL*J! djLV! ^^iJajui j! 

^jjI! jjjJaj SjIj jl (jjjjjJa jjjsljII Ajc.j3!j jI^slIujV! jV ,4_L^1! dj!i CjLujjuj j^l !j CjLj^J! j* Ia jjc.j i4j'^L! SjbV! ^ ^ ^jjc.jj 
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$.Lj1!j SjLV! a jujAja ^juj3 d! jjjS^ LLLa 

4_najl! <j£jjjjl! ^ ! 


I_uljiJLu 

♦♦♦ » | ♦♦ ♦ 
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a-gIjILujVI *UU! djLaU-L<j jjj 


jjUVjl! Ujjc. j jjUUU !j jjjj!jlU!j dj!jqU*nux>\!j 4_ix>j£Ut ^lUaUt^ 4 jx>,^1! CjLUIaI!j 4jj£juj]! CjLuILU! " >>n 

jj jU u 4j! ^gixj Uua JjU! ^Jax^ ^ JUJ! UU£j .(Autodesk, 2008) ^sLLl! j^ 40% <> >£! ^uUjUtfl a .wul i 
J)\g >!! CjU j^W <-" Uc. !^Jj _ Jjiuujjl! <Lj«s CjLudlU! 1 jjajV! ^j^j^ (_Jc. 4 viiU! 4iUal! jxs 40% u® 

<jWf . Smart building 4_£Ut ^UU! ja ljjjU! Ja* 1! !U ^Uj jUj 4iUaii ^uut u^ u' Jjiiii 4 jjj 1U jU^utj uuu! 

4j! jj ^ jjx>\' JU j* J£ ^i 4 j^x>x> ^Ujj ^ j^aa! ^Jt 4iUal! cU!^jjj! JjIsj c j cjUUU! jj ^jU! !U ^Uj ^jxuUi ^jj diia. 

(Operation and Maintenance O&M) ^UU-U! j JjUjI! *ujuj t jjj* j ^iLut *LUt j jj&U! 4kj* j* 
Cj^UUU! jj jjj£ (_Jc. JU£1! ljIsljI! ^i <UUj diii! uil!j (BIM) ^Ul! CjUj!*j <Uuj jj^Ja UU jlij . s-UUt sUc.tj ^liU! 4Uja 

.1^1 JjU j j^-j Cy* ujUI! jj*j jjUl! J\J jUj jU ^! 

jjofij ^Sj (4il n«o\!j JjxjU! 4 U.jj *Uj! 4iUall U^/tgjjoit V ul) (_£ J^-U! U^tgjjoiV! (_Jt Jjxuajll (._ J&\ CjUjV! j-« JJJ^l! jjj^Ja j3j 

. jjUUl! jUV!j U.!j3U 4j^j^jjoui jjxuj 4 jU£ ^Jc.U 4ijUa jj ^iiU! ^jU c~£jl! 

j I^jc-jjj j ^Ujl! oUjU 4j^. jUJtj 4jU!U! (Jj! j*il ^jjU! jjUjc. (JjUj Jc. ^UU! CjU jUj <U-i<j Sjj3 Jc- LjUjV! CjUjc.! 
jjjU (JjUj jxuajL Vj . jjxJtj ljjjU! (jjU! Jc> iiUall 4£2 A^jjuj!j ^jU! *hU jjiiltj >uUt J^.U 4iUal! (U^jI^jjoi! Jc. UjUU 

djUI! U^Ult ^ 4 j1c. jjiAjual! oj!j^. jjjU JU£ c> uU!j (ORIENTATION)>fUl aUijj jU* Juaa! jjjai J\ Uj JjUia ^Ujlt 
^jjUaU! Jz- jUic.V! (> JUfljll Ulij jjuajjl! s-jjJal jjjlUl! ^i JUV! J^.»j.uiV! ojjUl! UUlt ^i J^ULai! ^ J^jULujJj ^&jUS! Jjj£ 

dUUU! 4_ixuaU JUU! Jaluj Jc- tg_Laj (BIM tools) (»Ut cj!jJ jji JLUUj >C5 jUU! J 4iUal! UoujjI! j^UxU! jU ^^Ut j 

J^u i^*jjjjj 4iU £ j 4iUU! cjtjUui JUu Uli£j (FAQADE) jjUiUi cjigUj J!^ULai!j JUu ^Jc. djUI! ij ^Utj (Simulation) 

•cAj' eJ4s 

^j^Ut ciijl! JU ^!jj Sjc. j-Q JjjaaV! jUU! c j ^uaiLi (>j ^i <Ulij (OPTION) jLU c> &UU-aj 4jjlU £jjU! ^jUI 

jjj^aUc. jjasu ^Lilt J£judl! jjJJj.UjJic j 4iUal! U^i^jjoitj 4xs! UaiV! j jJ-ajUjooUt 4_iAlijj <Utjj o.^un^l! UjU!j CjUUltj 4al£U! j jjiMl 

4jjU! ^ U- UjUiU! j 4iUal! U!)l^jjai! jj^ jUaUl l -** ^U1 JU^U! 



Typical information flow in BIM-based sustainability analyses (Azhar and Brown 2009) 

Uli j LudiUt jjdiU jUUt Jjaa! jc. jj^aUi JjUU! 4_UaU cj^u 4j^u >a! j*uu (Salman Azhar) > ji jUU jjuuajjU! 

2011 -sjjuj ^jj.ViJ.1' a j 

Building Information Modeling (BIM): Trends, Benefits, Risks and challenges forthe AEC indu^try 


L-uljiA4l 
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J jLsj C±>\S Cjj/LaJI JUaSl i Ll la-i jjU La jjjj 4_j jLLail i a j j jiijj _4_iil_aJl AjljjUaLi ^Jjil j jj L Jj3 La ^_il LLi^ ^ jj-jILj 

'Lajluij LL jj^-_-MI ,jli (|\/|EP) ^Ljl^j^jj'i^jl^l iiii£j ^.iLij'iIj j jLuLjiil j_a ^gjjjjl jj^j_a jUjj'jI 2xj *Gli _jJLLjLM/I JjiLj j /.I '~i.. v yI 
JjaLiuu Ajju j«VI jl£i “LaljluijU oa.U£ jLa-1 Laj j. _nl Wll (_>«a*J _)JJ*J 5-alJ jjjiVI Jla-a ^l_ji (JLa. (^J (SUSftainablllty 3nalyS>t) “LalLiuiVI JlajJ 
(_^JXuaJ LjjJaJI J jLa-ll ^2 Jj_ajj JijlaJI Jjjt. _■ dijlSj, Jjl£iL -J A . _~.Ml jjjij J 'IL‘j jl_£ Jlj^VI u_iic.i ^2 j jil ^Ja* _-MI JJ»M AajLua tiiljA jj/ ciiijj 
ILa jULa LauL jjaj 4jt_a LLIjJ-ail ^c-aljjilj jjjil jli A_lic.j _L-al jjuij/l jJjLt_aJ l^-al jiV ^jjl (_^i jJXJ ■ - lliaJJ ^_iil j. ->l jaJI jLirkl jJJ Ajl 

.^ajjil £_a (jiljjj ^Sllj ■ jaj_j (J_al£ (JS-jj L*al jjjuiVI j_a j^-aj (^j]l ^L-aljjil (jja*J (^ij I j^J.L^ T' 

Autodesk Green Building Studio .1 

Integrated Environmental Solutions (Virtual Environment) .2 

Autodesk Ecotec .3 

Hevacomp .4 

Energy Plus .5 

Radiance .6 

Home Energy Efficient Design (HEED) .7 

Homer .8 

Virtual DOE .9 

BentleyTAS .10 

Climate Consultant .11 


References: 

Autodesk, Inc. (2005). Improving building indu^try results through integrated project delivery and 
building information modelling. [Accessed in 5 April 2017]. http://imaaes.autodesk.com/adsk/files/bim 
and ipdwhitepaper.pdf 


Azhar.S & Brown, J.(2009). BIM for su^tainability analyses, International Journal of Con^truction 
.Education and Research, vol. 5 (4), pp.276-292 

Azhar, S. (2011). Building Information Modeling (BIM): Trends, Benefits, Risks and Challenges forthe 
AEC InduSftry, Journal of Leadership and Management in Engineering, vol. 11 (3), pp. 241-252 
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Plain language que^tions- PLQ 


46 .lVL<ii! LS^J ‘LS A-Lo 3 jil CjL< 4 j 1 xa]| SjU]j s-Ludj] 4 j\x>C- c. !.la. ^jojI j j& (^jj) S-Uli! djLdjLtxi 4 -y Wi 

CjUjLcaII J£ ^) J£Jj (^jj) -^LuVI 4 jj!}U 4_jjLu ^J] ^TiWi <U*j£aJ!» j! ^J] 2011 jLI/j^Ua ^ SjjAIa]! 4_ixij£aJ! s-UJ! 4j^jil jILujI 


C5^ CpLll (JjlLauJ! jj ^aJJ 


cjUllalLi j>4 <^-^V! -^J! JUj ILaj .«2016 J jJ? (4jjjjj£SV! ^LUUIj jjUjllj Jjj^aVlj £jjUUJU vilxlU! 

■UjljLi! CjIc.jjjUaS! 


^LU! jAJaj ILaj .^jjUUI <Ja.!jj j-a 4 U^.j>i J£ ^i 4 jjlkU! clU jkU !j djljljil! ^.iVi ^jj j-<a 2 (_^jLaiU! jAjJalii ^! £jjL 1 U! 

4 _LuU! Jjj^aV! ^Jui Ja.!j* ^ JjJaa! Cj!j! j 3 iLajl j^-u c**n^j l_lujUa 1 ! ciijl! <^i L-LudUxi (J£jo> <^i Lgli^jLuLaj 4 -ijqiUUI cjUijLuU! 

S-jjliS! (JLjug ^J] jlaj]! j£uj .(EIR) (J-a*J! c - 1 ^. 11 «aJ 4 u^al_aJ! CjL< 4 jLlU! CljUllalU ^i CLlj!jSl! oLa iLViV 4 -jjlkU! CljUajixU! LJJJ .LgJjiuuiJj 
.CLUjkU! CljUllaUi (EIR) ^* 1 ^*J (J^ t^jj-U! JuuaJLS 4 _jLLU! UjI jj-laiLail ^jjjuuJ! juaVU LJla-j .^-jjjuuJ! j^.juJ 4 _jj!j-d 4 ijjj£ 4 _ilxaS! 

u ^ujjiiS csupply chain op jjJ £jjjUU! lU!j* j* <kj* j Employer cWi ^u^* l^Lij AhJ^\ j* <^j^u> PLQs 

. 4 _iSUS! 4 JU.jaS! ^J] JlijjV! (_gi-fLj jl£ !i! Laj ; 4 -a.LaJ! (Jtn jjlaJJ jjjuuJ! jl£ !ij 

r - T - T - T""”T - 1 - T - T" 

<o^ «©► «©► <o^ ◄©► •*©► *<©► •<©► 

OjO OJO OJO O O O O OJO OJO o 

<Q> <0> <Q> <0> <Q >— 


For details on supplier's 
information exchanges 
and employer's decision 
points see 

CIC Scope of Services 



; JLuu ^jiaSI Jjs 0 4ja.jU! ^i S^LU 


?CjUi jkU! oj!q] 4-iaui! jjjoi! Ui \ 


portfolio 4_laia-<Ji! jjc. LguJ-laJjudV ^JJ jJjLxjaj 4_iaui! jJjoi! 

?U jijLu ^j-iS 4jjudjjjl! 4_SaaJ! jjllajj I^Ld 2 

4 Saq^xJS 4_LudJJjS! 4_SaVl! jxj jJjlaj 4_laV 

?4jx>jMl jxi ViSLaJ! 4 J^.jaSS £3jaS! juajUuaa. Ui 3 
.(jjjjli! ^judUJIj -Saj!jVSU 4-iL*jjudV! ^jj 


^portfolio 4-SjjiauAlS 4jjil! CjUaJjljludV! g-A Ui 4 

.oUU !j jj 3jl!j jUS!j oUaS!j ^Uj^£S! ^j jjli JUaI! Jjjjj ^Jc. u " ilj^j!jiLud'VU ^ilxlU! (JjUjS!j CjU jl*uJ! jxj (4jjudjjjS! 4_SaaJ!) 

?4Saq^x>\\ 4 j^LLU! *hVl jjjU* U 3 

.cUlubV!j jjjUU! .UNICLASS .JU^SI J^jj ^g-Sc. t4judUiS! jjxijjS! ^Uaj ^hVnJ-i ^vULal! jaljU! JUvi 

?4Snq*\ A\ o.U! <_alub! U 0 

.4_iajj! jiLudV! ^iUij jja CjUjLlaS! j>i CLliSajUa 

http://www.thenbs.com/BIMTaskGroupLabs/que3tions.html 
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JjalC« £julUll JJxlj 



Govemment Soft Landings 


W ls * ^j* u' j ^Government Soft Landings e> ^ 

^lc- IjJJ^ 1jJjU JJjJ 4 Jjj£j JJ^! djjj^a (JA jJJtuu^a £ j^. UJ^ elljau] £.Ulll <jLc* jl» 

«UjUa. (jIujjlj jl l^j LiiSaJ ^jill AijjJall 


^uLuV 


(jfljj V AjUj ^j Lq jU Aj3 (JjJxj jj^. La.lij UIjSJj UIjjj ^^jjj jl Cjjj5j (JUj Ula jj Uj j liuja. 
(JjiaiollJ AiUj^all C-iUl£j .IfrxjLaJ ^jj ^jll Jjj^aVI s-UIj (Jj-axJl CjUijJ jjj $jjii UlUA 5 uljtiJj £-a 
j§j li& jjjaj jjjj 6>w*U\l <£1 a-UI LajS^. t^Ujll AjL^aVl AjIUjujIjII AilfUll jjj^j jjjii AjLia. Sjjj <UjLaJI 

.Government Soft Landings LJ Ca-^ j 


BiM 


Building Information 
Modelling (BIM) 

Task Group 


Search this site 


Welcome About - Resources - BIM Partners - Task Group Labs GSL - News - 

Govemment Soft Landings 

JfepjiF^A 

Govemment Soft Landings (GSL) 

Government Soft Landings 


Thank you for visiting the Government Soft Landings (GSL) micro-site. 

This site will provide you with an overview of GSL and how it works. It will be updated to support your 
implementation of GSL. 

The Government objective is to champion better outcomes for our built assets during the design and construction 
stages through Government Soft Landings (GSL) powered by a Building Information Model (BIM) to ensure that 
value is achieved in the operational lifecycle of an asset. 


Home - GSL 
GSL Policy 
GSL Summary 
FAQs 

Early Adopters 
Standard Presentation 
Deoartment ImDlementation Brief 


Government Soft Landings c> *LUIj ^u^ajl l J^lj^ J^Lk UlLlUI Ulj-^V ^uUill Jjjasl ^ ^l 

AuUl/La ^aJjSJj Jju^a!>U (Jjjtuojll SLia. Sjjj ^3 A.jajdl (jji^j ^aJJ jl jUoJalj ^^ajl) S-UUl CjLajLtuO ^ Ijaj ^jOAa 

# <Jjju^aVI SjUI $.UJlj ^ulAj^ajll 

(JjjtuuolllJ $.liJl $.UjI Ail£j]| jj3jj -UjujI jjjjljj 



i_uijiiLu 

♦♦♦ » | ♦♦ ♦ 















BIMarabia 19 2017 


Aic- (_J^.l^a <~S^~9 “Uj^aJI AajllLaj <_al JjjjJ CliaJj (JjutJI 4 jjj j (jjjl jflJI £-a (_)^XJ U **. '?*J 

lU' j^J' J Govemment Soft Landings^Jl jU' -^kilj <»'JV' J^*l' J& i_jaj LJlldl Lia.Lll ^ -< a JuJ i LLL 

4 \>^»JI ClllJ dll jILIaII JaLj (j' (j^-aJ 4 Ll -*>y I (JjLjj (jjjjtjll Cllljalijlj 4 iui\ J 4_lil jj-a (J^u^i-sl (j^-aj C—UAJ lii. ojSLuill 

dL jAjJaJJjuoj cciiii ^ji Laj j^ii Sjbij L-jjj^iiij (Jjxjauii a^j^jUi djLojix>ui jjs jis (jiijVi ^uii u' 

# (^jL) ^jLiaJI UjLo jix-o <La.Uaj UjUikL. S^jIjIa Sjjj^aJ 

4 -^iU! c> ujA ^ A'A' ^ l£A Government Soft Landings A 15 lA^j 

jiaLauUl ^3 ^3 Ijjj£ 1. UjjVi Uua a jSjlaI' (Ja.1 jaII Ja (jSl jaII s-ljUa tilljjoil l.Uajl ^jljjjj # 4_iajj| jILuN! ^ic* <*-i IJSU 
L3 ^TLUl jjjiajll ^Axjola Aijjtui <lLa ^3 j .LjL'uM 'j JfLiJl ^ic* SjAaJl jjjuiajj ^jjjuLaII ^ic. AuUajjiAJl .jjjillj 

# (JJJa.jLk jjjLluJjulA JJJJtG UlLd' (> (JuA 


LANDINGS SOFT GOVERNMENT *\> 

AjjILaJI AjJjit-udjiI 0jLnllJ jjjjVII jj^VuuUl CIjAI A' ^^jL ^ill c>A' " 

^jjjolaJI (Jl jiaj Sj£j-dl (Ja.1 J-dl ^3 ^jl^ill ^^klLuiAll <£jLuLa jj^jj - 
AiiSull j 6 jjJjula 1I Ailu-all jjjj Ll3 ^^jJI ^Juu-ajll UjI jl jil j£ja 1I c£^U' uA^ - 

^Lull $.LjI (jAj &L^* SjjL (J^iLk (Jjj^aVI Ujliij - 
CAFMJ ^ULnll JUlI AiKj QA L^ilj CAF COBie j-a cLlllL aJjaL Jjjt^aVI UjLLj j3jJ - 

UjI jJjuj 3 (Jj Jj^ L^Jji'u* A u^' C>A' ^LauJal j CljLudLi j3jj - 

Lljj^al Jj^- <Ll*3 jil UjLLuII £JAa. ^Jj jjill Jjj^jll - 

# ^* jjjulaII j-a jA -0 Lj ij ^3 J-ojlII ^3 Ltu Jal jaiVl J^Lk j* 6 ^jjjuuUI C-iljial jjj <3 ^Ll 1I jjjuiaj - 


JjJa3l jJtuud ^Jj (jJjj (jill J^VI 6 JLoC-VI (^gi 4^J Ajukaij JjSl (JjLulLujI (jUaj ^j (jJjj (>Lud U-lij ^gi -lal jaiVI - 

# 'jj^jj jjsi ^Aj 
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JjalC« £judljl! JJxl! 


GSL Process 


♦ 


Cliant 

deciaori 

pomt& 


fiivlew new diilgn requirimeMs aml eKpicbtloni Ihrou^h fiidbuk 


<kitet>nrtG$ 

3nd 

T'jCtTPlr 


Idenl^fi. 
detvBfitsr / 
gpotIgt 
npflds. 



AflWfl 

Operations 


urunjs 


UNCLASSIf IED 


O 


ErrformptiCWi 

EMChsng® 

pflnts. 


Calectand 

CUW^I 

cp^9:o<tai 

Pflriomunce 

jtaaiflSWnflKl 


L^J JaJa^Jl C-ilC&Vl Jjlia ^.Wq\I ^iixuaull s-LVI LjjILoj 


;L@j1c jjSjSII CjVL^-o £-}j\ uILa 


•Ajllaillj <iilajll # \ 


A jjLq Ajjjj LllxS # jl£juill CjUAjj^I A jjllil 4 

;4jjj1I 2 

(JjjVI ^IcLjjuoVI CjLlijllJ pLiaII ^lcLLudlj tLSLiall ^alcijjujl p^LiS ^3 <Laj£jJl s-lcl L_fllCAl AjjIj 


;^jilj^ll SjUj - 3 


^gjjjll CjLiIac. SjIcV 4.qKMI C* n^k jj <llx3j L^jJalj AjjjjIjjjujI 

;^jLuj1Ij jjjjCjIIj l qjKlll - 4 

j^CLjjudjll CjU.I/W I 4jj1j1 1 a \ J L^jLjj 4-oCLUI ^JjLudUl 


http ://www.bimtaskgroup. org/gsl/ 
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Appendix A - GSL Document Hierarchv 



Uiiji/ui 
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Jj1uC« £ju)L]! J«lx]l 


PLQS> (ULjLui ^jjjuuJI^ 4 Jijtnj\l <xlll aIIjujI ^j!j3 jju*.ialLuj La fijlc. ^GSL 4 J> jl JJjuj! jJjLl jc. jjlj jjuuaIIj ^.J jLuuJ' jj,3ui 
<C.JAX4 (J£ ^gJaxjj ^jjjuuJL ^aJI (JjS (JulC. JuujjjI 4_a_LuauJ! L_)Lauu*a! £.Ic.,1Jjui! ^aJJ Jjj^ t^jjjuuJ! jjji] Ja! j^lV! jM jjjLuiL 

^jjjuuJ! CjLJJajui jJa! jxJjuj! ^i PLQScj^ L& jJjjaJ ^JJj 64 _jL^,2jU aJjjuj! S^c. Lg_xuaLualk! 


.Cjli j*uJ!j L-fllUfcVl 

.AjjilauJ! CjL jl*uJ! (jLjuJ ^-3 ^lc. 4_a_LuauJ! LjjL^uua! (jui AjljujIj Ac.JA>U4 JJC. JLjLJuJ' oJa LJ^C.Luj 

.I^JJj ^JajJa^J Ljlu^ ^jS! <jjuujj1! Ju»!jxJ! j■ wJ a_^Jju£oa]I l-jL^uus! LLJaU ^ jIjic.! ^lc. ^-J! La uuxjj 

;<j! ^Jc. (jj^jjj 

. JJ*^J (J^ujj! £3jjJ! (Jjiuujj jjfLlxjJ - 

., \jvJL $.^j3! JjS »>i jLLJ! j ljVL^jV! 4 j>j*il jILuj! jjjLj jSLij - 


.<jj! jjuJ! 


iLui ^ <S_J! jjjULiji - 


.Lg_L£L ‘jLiaJ! <al£j jjjujaJ - 

/. j jllauJl ^LLgil! (J£juJ!j jjjjL^j]! jjui^iLjjujuJ! (Jj 3 ju» AjjILuJ! djLijLtuJ! ^.s - 

.L_Jj3l Cj3j ^ ^jJjujuJ! (3^-V l!j3j ^ Lujjj j! jLxiJ jl£ ^j]! jjjLkU! 4_aJu^uJ! L-jI ^ kSTt\ jjj djlc.! jj]| 4^1 Lxi ^aJJ Ld£ - 

jjjujuJ! ^Ac. <jJajjLJ! ,1j_ia]|j jJaLLxJ! ^-3 - 
jjj^juj jjj L ^UajjL tiiL 3 uLLujJ j! j£uJj 6jJjilJL ji! ^Jc. (Jjju^aaJ! ^jL 4(Jj>uaV! g-i IjjLi jL La J_lj! j_luJl jjLajli La^jc.j 

.L^JjA^. jL jui JJj£ ^]! Lj ]]3 <j!ax]I oLA j! jijxjj .Ld ^jJjuJuJ J£jul! AJjuJJ 
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FREECAD 


? CAx ,MCAD ,CAD -LtjVl -LjjLIj ^ jLaij I CjIjj cIiLg^jj^) djjti ■ *-> b i a ^. j jLo ^_ol jjj! FrCCCAD ^-qL^j jaj 

PLM and CAE 


Workbench Arch WjujI BIM j-alwJI Ca.iuil <Lkb ol jd bJliA 



R> wlndows 1 


■ R»l eeCAD 

Rl« y«t Vl«w Tbols M»<ro *rctilt*ctur« Oraft Windows H«lp 

a* * * r,:h 


f 


*l a Python consoi« 






inu ' 1 Mone 
ocument None 






n "/hoew/yorik/windows.fcstd' 
veDocutnsnt *windon»-s* 








1 

1_“_1 

1_*_ 

1_"_ 

4_!Jg fctij ^lsuVl 

a | o | cq | < 



m 



0.60 j 1.00 | 0.40 | 0.90 | 1.10 

±w 


Ecnsstsr 

flU-mQR NAME 

CREAJI 0 N DATE 

TITLE 

5 UBTTTLE 

i 

H 

EIJPERVtSOR NAME 
fffa* DATE 

■i 

r 

A3 


& 

P 

t 

a 

SCALE 

WEIGHT 

NUMBER SHEET 

llti ii snr wnmmrtr. Ji s*-’Cta c- nniicaM ^isrofc w 

A 
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JJxJj 


IfcQpenShell cy> ifc ^Ijcco^U^j ol^o/JI j 


4jbJI OljlJlXobll J0I3O 

• IFC : Industry foundation Classes 

• DAE : Collada mesh format 

• OBJ : Obj mesh format (export only) 


https//:www.freecadweb.org 




https//:www.voutube.com/plavlist?list=PLNMim060 nUI-Vxvop7lpf9VBeW3QFp9r 


jjJui 



I_uljiiLu 

♦♦♦ » | ♦♦ ♦ 


16 
















BIMarabia 19 2017 





djVLa_xi 6^c- ^LaLVnul 4j'il < sx>'j ^Jill L_fljjju jc- (t $ «^*l! ^3 Cjijjuj) HtLdl dLb (j-d (JjVl £ j^ll I n.W*i 
Ajj^L <c-ljJa U.la. jijj ^lill jUjjj A^jjuj l^j^jj (Jja^-aI! L_fljtg_ll djljl j.uuu£VI <cl n.o (JlLd cS.jj.jc. AjcI n.o 
FIVE ^jJjuIaJ Ujj-d j C^£J (JualLll L_fljtg_ll (jjjlaj JJC ^ltxll (Jj^. jjx^ Vnu^ll jiV! djlcL<iJual jlxjVl 

^ajjll 1 g qjJojj jj,i 1 g qqVil j£j ^l i**il ^jjj jj4 a£jjuo!1 ai& ^Tqq^ (jill Laj 1jj3 dj|jl_Ludl! <cl n^-> <UjjuL (juataJl 

j 11 >^U 1 ^ ^ /\ ^ L ^ /% ^ 

LJI sxOlXA . ^ 

’ # J tn.Vlg 11 j jLaxaI! <d n.o ^lc. 1 J>/i^ (_>J ^Jl il djlcLdall j-a jj^ll ^i ^aJjll C fljlajj (jLxiJ <jli c4fljjJl ^i 

jLdjjaJl ^Jc l^j£j^. sl£U^j (Allyson Felix) j^'j^ jjjuall <jjJaLjll Ulixll jjji ^IS .JaL .\{n*nllj 

^jLdjl*-<» ^ijAj ^ljj tg_l (JiLV! s-1^aJl 4“n, Wi ^aj jxij ctgjll £9lll LaUa (jljii djljijj L_fl*uJallj ajLll Jalflj <3j*_a1 
> 4_xi.j3 A 'yWn 0*LjjJl ^ajflJ (jl A*J 4_1 L-LujLLL! ^l^aJl (Jjju^afljj <xiLil ^JjJuia ^uui-a (JjftC juaLuuj (jl jl£j<iL ^Jju^al IaLsU j-<»J — ^alflll 

.lAxll ll^-l Lc-jjJajui ^jxn.o ^jl <Jfljjjj t, jjunllj 4 m.Vig 11 j j1_a*_a1! LcLj^ jl_L ^Jjll dlLil^Ljjujl ^i CllJ^aJl jc La dijjj L_fli jjuj 
. JJJ^ <J£juJ Lg_jjj Lgj 3 ^JLijll jj jxJJ ‘^Lflill fi^Ljl tg_J ^JjLauJl (_3ji lJa*J (^ill <9Jjlall <Jj£jd jjsu ^aJjJlj 6(JJji <AjaLj jA jJJJuLill 


c^xn^-»x>lL Ijjj-® ttiHLLl jxi ^ldjl ^jjjuLaIL jni» x>ll j A ^L^ix> 11 L_jL^ukual 4_^.l jj <_5^1l diListll jjlijj jjj,< nj ^i jjj£ jjl ^jj" jl 
jxi 4_1 IjV jl^S (^ulAJjll J ^l^-l! (jl^.» '\A jui tilli Asu LoJ JJjuLaII ^tgil! jSLuil! J cAjjauftll CjLlaljudl! jJjuLttll 6jL! CL-fljJuLftll (JJd.Vlg X>11 

.Sjj^'l <C.l_Luall dLa ^i (Jlx3 jjjJ (_£ J^ jjfc^i^ 

;^Lill£ JlliLLill <Ic.LL^ 1 l^J^iij Lb. jVn ^i ^jjII ^g.jaij ^lill CLVL^jUI (jLaju j-ja jC. j^AJ 

^^uJaljIiaVI £-SIjll A_Liiij ^ulAju^ajll 



AR -) jj*^ll £S!j1!j (VR - Virtual Reality) y^tj^V! giljll ^Ljflj ^liiLJ ^ jjjjUxU! jj^j^l l j* jjj*11 l_jL cl 

.^Lnll clU jlx^ U.Ujj UJU* ^ (MR - Mixed Reality) -LUlH jSI jll j (Augmented Reality 


_ajl_Lj ^jj (jil! clUjIxaI! ^jjuul juajxil ^IUj <UjLuLUI c^IijV! 6(JLL-11 cUjliUVl j^ !jj Jy* ^.fljJal (jil! j-cVI 


clLUjI! x_iA^_j 




jLla JJC. 


j , UlltDrones'l eiUI ojJ! , Jc. <LlL! 


Tr 


L-ulji/M! 
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JjjdC £jujLi3l «j»lx3l 


_Lxk JJC jl j^JaSL tillJ Asu JuJjaJl ^ajSJj 4UjjudUJl jtg_a. 0xiljjj]| JJC« jl Jj3a3l Jaa. ^tflijlj LjLjI. 1^,1 lulLaj j ^auudj ^aJJ il # <S -lcLuduij j.^'S jui 

tiiSj S.1 cLiaJ 6jljj ^aJ (jl3l <jjlljLijSl ^bJAJ <jjlLJ <JjJajVI <t3aa-U! ^Jl ^ j^.j3l ^aJ j-dj tjb.Wa Lilj jj <Lja. JJJ^a L-V I flJjuia 0-<4jlxJl jl jjJall 
aJo^JIj 4 L^-JI dilJ CuLq ijlxuJlj <j1^.juJI CuLlsjJI j jL^JVI u_Ludj jjjUj ^'lj^.Jj 6 l_jjjujUJI ^i ^bjuiill ^-all ^jjJlJI jc. CjUI jaJl 

JAjjjuL g.1 Li'sl jj-jJj ^ '^?- LS* t ^nj' 



(CjUI jaJl ^alUjLudlj^ ^xSljSl (jiajl 1 iLq ji*_xJl jxuJajj (jill £3jxJl j-d ^jUJ! ^bjuii3l 4jjtfludJ jUuaJl ^ajb ^l 

jjc. j # juwJL ^ Jji! tilli ^i <jJajjLJ! jUjV! <. # u*ii CjU jl*.* jxuJajj (ji31 j 4 -JjjujUJ! jL^ ^i ^L«oVl ^b juUl ^ 

l_ij^UJ! jt^ ^jL (Eamed Value Management) 4^1*31 UjJ! $jb! clV^U^ ^lLiLlj < jj*b jaj 3! iul j* 
AjjuUjS! dj\jjt_xJ!j 4u<JaiV! diiU b! U Aij*_xi diU!jaJ! a-i^J j£un LU # Ujaj -juuab! ^uJ ^i jUJV! <. # u*n jjjtaj cJaxj 

jj£ jjc jjj_%>J!/U 3L<J! jj3 jui ^4_J! jj ^jAixJ! L^ud^jLLud! j (jja3j3! j! jjjall) I g ^IL.j g ij^ji J g U^jj 

.(QRcode) o-^Lk 


CiUjUl! Jax 3! ^al j^ (HDS - High Definition Surveying) £jll ^uLl Ujaj cj jc. U£ 

J a\ £j a (_ 5 ^Ujlxua ^ ij-aj s-Ljj ojjAi ^ajflJj auuua j|juJ! j_i^JI c UaliLQ ^i jtfraJl £jJaj ^jj L—Ua. c^aJtxi! jjc. (jjj£JI 
AjUuuJL L_flJ*j ^jJ!j AjUuuj (JSujj ^gJc. JaUJl LjIjLiU Ujjj jjJ^/U (J£juJ (_ 5 -U 6Jjjuuaj j jJjuduJ] Ljlj jL j-<i <3ja. U3 

c_J]ajj ji (ji3! j^V! t^!j ^jj jjUjj V g-uudba l^ 1 4^ yb31 j ‘(Point Cloud) 

m b jUiV ^j/ <ol j! ^bl S-ic (jjj3aj3! ^-LuduJI ju» 



A-Lq lIjU jlxua oLC <U1 Ll<jj jJjdij ^ jjudii! !U ^al-laii X «'! SjlcJ ^aA-l^V jLj ua 

.<!l£ui! .lab ^jj3! judc. jjuj La jU_j c^jjai jjus # L_a!jiA! S.ix3 j-jitil £u» tgii^jLLj 


OjI «u-a .a ^al-laii x jI jA ^ajjjl ^lUaiLujb dlLLlJ! £uia. ^3 juxxJl jJjuj jjJa -1^.1 

.^a!j3! (_>ajl (_gJc ^ja 31 ^^i lIa*31 j^ Uil ja3 

^i JJ^JJ V 6 jAxui jjc. UuuaJj cOj juua Uu^aJ 6£Juuaj Uu^aJ Ud j£3 j! U^3 

. jU.T juaauud ^gi jj£jj V U3^ 6 jjxui l_j33 Uu^al Ud j£J jli 6 J^.1 (J^Uud 


jjjuaj ^jJajjudj L** l\ kk\yA jJjJajj OjUjjud3l jjaxj l!lq 13 t<U, j1*-a 3! c>U ^ic ^Jjuuaa-J 
(<C ji Uj) Jjg JUj juaaujoil l^A jl£ lil U <3j*_xij <ji3 UuuaJ JJC juaauud J£ 


(.** l\ j3-aa> ua\l jjaxJ ^abVbbj L_j3i3l c**l\ v>i/l J-lx* JJC JuaxJl (_^ £jl J^ dlflj ^ jJakj <il ^al 

# U jjc j 66jljaJl OjU.jJ 6<JauuUl <SU3I 6 Jax 3! AxjJa ( jaxSI JU (jj^jfl Aua.j3 jjj31 


(jLlai juijJa) jjjududll ^i l!j3j (jl ^i juaauud (jl jlU <3j*_xi L_ji! ja 33 j£un <J3^j 
JjljuJ! L_fl jxj jl Jax 31 (JJji JJ-iua jUub ^>«4 J .4-jh 4_xuuaJ (J^L. jui (OjLuda-Ail 

. JUVl J£ujd3lj \ g jJojjj aI g ua\l jjjsu SjlcV 4_3aa-i3l j jj3l ^^i Aj^3 6jj^_a 31 Ajjjudiil 


jui L^jiiljl ^-ic jjjJaJ ti3!>U3l (jjaxj jl 4 _^.j^ 3 jjku jA U OjLudakl aU jui 
(j-^Liil ^i) jjcLud31 LjUUduJl Aijxxi (^^-lc Sjjta ^^a ttgtSbi jus ^t^jiiVl SLudjuJl 
dj^_^V1 (_ 5 -Uj CjLyi ^xJaSj (Jjju^aVl (Jiij 6 jJa-33 jUj 31 (Jlxujidl c^ Unij (^tU dLfljudjjudkl j 
A-iiUdiV! ^gjLuJl (J^b^ ls * 6 U3i£j c^g-nUl Ja.b j^.1 ^l jUui jui A_iiLj^£ll 
L_fljud£Jl 6a-jj^—all (jixiL V ^l LjtcOu^ajil jc J^J-LI L_fljud£Jl tSUl jll (jUa.Vl c_ 1 u*n 

jl jl jiVl ^taiaj (JU ^lkl 4 uJaiL ^a£-ajJ! ^i <udAUduJl t^jLuJl ^i ^uudjil J <Jj3aj3l jC 


-^ja-AJ L^jIc Juuaa-i] j£i ^aJ ^jiSl LjLiUuiyi jui ^jAx31 ^J^x 3 l j tJ-a-UJl -lic c. Lj^lSl JjsUj 
# 4j’qj’k j 4_JaaJ LjUjl*ui t^il U3J jui (JjJaaVl J . 3aj3 (JjjuUl j^UJl 


^Lj ^i ^Ul (Jj3 6jLj ^aj (ji3l ^ajiuill ^uijil juii ^^Jc LjUjlxU! (jjajC ^ajj 

J 'N.^i jui 7]j ^UJI Axj 31 juijJa (J^Jj (JUJl AxnJaJ 1U j 6^al j3l (jjajl ^jjLuJl 

# tU.V 4-ic c^i.wTun j 6 jil jUI Sjbj — ^J^il 


I_uljiJLu 

♦♦♦ » I ♦♦ ♦ 
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Automatic Bills of Quantities 


Generate Bill of Quantities directly from the BIM project 
Reduce project risk, better planning 


Sj^] tCLlijbU juJ! lLA_i*£J! (Jjl-l^. 

Jml! liA juijj ' 


BIM Model 

f BIM Lego bkjcks 


Collection of BOQ Recipes 
Real world products & costs 


Real-time Cost Reports 

Bill of Quantities 



CjLloSII JjIji^. jjjJ j^i 4 V - 

CljLa jjuj jll ^i <i^Jj * 
^aVI Jaj! jkl! ^^ixJ liLdj - 

I > ^JQ jj l _ W t L " tl Q 1 j | i _ \ i jO^p % 


Innovative Design & Construction Solutions 


jV Variation ^jaLja] JIac.1 ljIL JLujjI sUjl! ^ditLU j-<JI ^^inau V _ 

! BOQ > j ^*u il 

£ua C 1 jLia£J| Jjl-la. jjjtiaj $£.Lj ^ jjjulxi (jl \ g \a jLkj V -13 ^Ill! 4 xi\l 

j jLlaII Ujl.V’nu* jxi Ia JJC.j ,Vq* \\ 6 JLaC-V! (jUaj 4Ujtfluua! jaI! 


^!jj! j-<4 ^jj J£ j*imAxi j! LIaIc. j! c t vsc. V ajj>^>i ^jjLuLl dil.Wnn* UjLud* j! ^.ic. jjjLujV! ^i 4 K/jx>\l 

jl£ jlj^) djLd jjujjI! jjjalij ^ali (jil! 4 jaij jA djLLu^a! jaI! £u-iaj cjil! cWd! (jjjs jjfL L)! . jLV! jc. c. flVi-Q .13 dil.Wnti*!! tilL 

jjjill c. illk i . 13 j l(UjUA 1I Jjl-ia. jl UjLqjjujjII ^i ujtLua! ja 3I jLujj jLLkVI jl j^ <oll ^i l-ia. -ij!j ^jjudJI 1 LiVI J\ Ui^li ^Auudij 

nj UjU jl*uJl UjLui* ^i jj*il (Jj 4(Juuajfll! jjjI (jjill L_fljLlkl | jj» *-sl jc. ,Vq* \l Lc.Ljhoj ^li (jill 

dij jj£ua (J£i UjLLujal jaII ^jJaJ jl ^jjl! S-l^j (JaC. jjj 3 jU*L ^Jjujal 4 -lnjudjllj i4 x j-H^ 11 t jLwiujil <C.l n^-i ^i s-LjI! CljLdjistuj A^ -l*j ^I-ILjjuAj 

l_j jjujLaJl (»jflj jV jLau* ciiil jA jl (Jj 4 -lanuill ^jjI! ^ijuij ^il jj£uoil IJa ^■Ij.l! -ijc- ^jjjuuJI ^il ^jLnlL (Jalii 0 ^ 1 ! J ^l-lj-lan jj^*!! 4 ~\Aa\ 

^udji! Auu^aUi jli ttiili ^Ac. (JJd 3 j .tgJC-Lia! A-jju^aj Cj! j ^3 AinA ^ic. tgiLnjj 4 >>iVi jj£udl! ^ijuij j >4 j! -lalLail ^uijl! ^ijuij j -<4 ClltL-a! juil! tiili J! jlklj 
fUaauilj j^judii Ajn-aa. Ajjj jj£j -13 0 ^ 1 ! A JajudjVI j -<4 cilli jjc.j t-jjat\l 6 j! jj ciajlja-il jJja-J U—AL-olj-UI (JjiC. tdlLjud£il c_jLuja-j (»jflJ 4 j-n*jj 1 ! 

.-lanuil! ^ujji! juij — -lU j Lb j-lu-aui jj£ UjU jl*uJ! ^i L-JjLjal (jl .1 ^,jJ V iVlJ'Nj jjudJuaj jjaxjl! AuJasu £* jj jlo tilli (J£ j! (JjuiaJ!j 


U-jLulj Ajibiuuil 


ciais -iLuVl Ajj^L ^’iLxui! (jJji tV jjJuudlL Auu^aLaJl ^LLijl! ^Ludj! -liLudjl!j tA ku.Vig II 4 jLa*uJ! 4.C.I n.o ^i ^udjil dlUI-lajLuj! jjj! jui (J*i 

jiljuJ! Sjljj j-u t(6D) ^tial! (JjNill ijAj t(5D) L_fljit^ji! j-u t(4D) jl! <Jj-iU! j*j <illi ^i Lu (jjLV! ^LLijl! ^j*-s Jj 

> j^j (7D) 




Jl 


(3D) JbuVl 2 j.ijuill 


U^jji (lA jjc. j tCLlLi-la-i! j AuJajV! 4A_jjLudjV! 4 AjjLix* 1!^ djLu^aju^a-ji! jua CllLijlxudl! (Juit^J (Jja^ ^JLUdil -jLuV! ^ijAji! jjjuuj 

<j-^ ^! (A -n^ji !j aj jjjLuall^ CjUjIxuJ! AjUla ^ (Federated Model) ^jj ^ij^j 4i& ^lc. t^uJa jc.j jjaxJ! tguJasu £_* 

jLuV! a jV v'i djUjjudjl! j! iaj! jaJ! -jja-<» j-<» 1 g Jc. (Jjju^aaJ! jj^j V Cj! jLlJ jLuV! j*jl! ciiii^ j jjuuJL jjjjjuJ! -i^.! t^J ^LUj 

^jjL ^Jjxul! (J^juij L <& # CjL<i-iaJ! jjj cJLluV! j! jjajLul! <. <aJ ac. tA^jalLJ!j aIjLJ! jjju^al! j^.! 4 j-ixiL jjxjuJ! 4<- <aJj^ll L!jj jiL 
A_ijt£ui! jc. ciliAL # -jLuV' A_JLj Jaj'jaJ! UJC. jluui jualiLu^ j! LjLix-< 4 1 iui,Vg jj^J j! DjjjjJalL (jU cjiil j dLjuiIaII (dJlLa >C. Jj’sMl A a -^LuVI 

Jjxiji! Ua jui (LjjSj) jxuajl! ^uJj -jLuV' AjV V*i iaSLuuil!j ^iatLJ! jjja-jj j!-lkua! 

^■ijju jjttc. 4(Juixi! 6-jtc.j Jjki (Jiu (_^jL.V! ciiLil-ia-jjujV! jui -ii-ixi! tillL^a 4 -jLuV! ^Ljuil!! ciiLil-ia-jjuj! j^a^.1 jl ^Jaj 1 4 .AU1L AijLaJI 

£$!jl! Ajjij Auil-la-Jjujl 4 ^JjujJ^.j 11! ^C.-ll! 4^-ijuiji! (ja.L jljilallj ^uuuull 4 jjajxllj ^■'ja.V! 4<-<i^Luil!j juiV! la-JaaL 4^jjuJl UjV! Lita-U 
_t^_La (JjjLq $. ja. A-JaxJ ^-JaLudj t^J juaLL. jl-lual jjjJj^J ^i! ^tla-J -13 j-^l jU-laJ! jua JJJ^i! jJJ^llj 4-lajlaJ!/jjxuJI/^uJa! jjSV' 

(4D) J* 1 j)' J._>*j 

AjjU jlxuJl jjujjl! jjajjC. (JjJaflJ V Lui jui3 # AuJ£ L_fllL Sjjju^al! j! Ijlts 
A_ia_LJa jjI! ^ jjujjl! oLb dljU jl ciilL Li 3 ^LLjiai! Ajju^ajl! ^iafll! (cJjs! ja.jfljV!^) 

^^LU JjuiauJ! (. Vil g 11 di j (jl Aj-lALujui jj^uij jJ^ ^-Lflui AjjA ^i A^ja-jui 

^jjjujuiil ^ji! jj^aJ! iaJjJ ^jL j! ^Lail diLijLui jtlxiL ^n^l -lfl3 

^jjji -iLuV! ^ Jj - ®-^! (j* Lxi-itfll! diL j£uJL ^jjLujuJ! Lij-i^. ^cui !jj -i^.! ju» ^-ilLl! 

.(4D) C 5 -L 4 ji! JjjjJ! j-u — ^uiji! juij jui (Xjljl! AsulL l-ajxj Lq L3 

^Ljuiiii (ju!ji! -IxjI! jljbu^aL (Xni! ^--luijuJ ^UOJUJJ ^! CliLauijJ! jui -iJ-lxi! -laujj 

; Jjui 

^W^>! c> ^^!j Navisworks, Synchro, Navigator, Itwo, Vico 
jA 40*11 AjjjjuVI LlIIL LMI j* dJLll ^l ^!AJaV! ^Ujl! .<j>Vl 



L-ulji^! 





























































2017 


JJudC (XJudSjl! jjxl! 


.^cuJ jjI! oJa jjj LjULJIj djLdjlxAll 


A_iic«j (£jjjxxi jilij AjAxi jj^js ^JaL ^J! ALjaj j ((Jb! j! jjSi) j£jj 24 (^gJ! (J*uaj js (jJJ! ^jj.J1a 11 ^-Lajl! <Jjj^J! sLS-^ua ^jj < 
j)£uij ^! <LiIlJ! AjLi jl! Ja! jjl! jj jaj j£uj 1 »>>jl aJj^ * ^jj j jJlJ! Slaa. SjjL jjui ^jj Aj3 jjjj ls ^jl! (Jxi! j*J!j ^jjJLcJI LIL^. Lijx>a 

^l^IaI! ^jjI! ^ jjuj (XjIjI! lxjI! liajljjud! j! Vjl S^ajxil j£j ^l ^illj jjjuL<JS_j aLIxjaI! (jjLV! 4 j*nVI jiaxj jS_^j| S^J2)L. j>i 

66jjj£ LSj^jlujj j-ixxi j^iliL ^i JL2 (JLll Sg qjJ-ijj j !jj g-il! <jL<i jl! 6jjal! .v^j j! (jjjjal!) SLI_^uJ! ^JaauJ laLuIa J'i jL-dj jJail! jj^xnq 

.(XijLJuJ! <Sjj^. ^lxJjj jjc« Aj-iJLI! jjlallj LijLiVJI (jjdji^ui j! ^_L<i jl! ^cuijjuJ! jxi ^L! Slc. ^ JL>*ij jii (jil! jaV! 

^jjjuL<JL jjjixxJ! djjjjiV! jjc (^-lc'Li (J^judj <j£jLuL<ij ^JaauJ! !la <. 'qjla jj j£ua Li£ 
.^IjijJ! jllxJ! jjdai ^i (»a jj^.j ^J! LJaJ! jjj £§!jl! jiaj! (^g-L cl^^J! jjj^ 4 x^al^j 
(JjLujj jjc. (jjjjs ^JaL (jU) Aj£jLUj JaxS! (J^.! jui jui 4_Ujxi (jV ^JaiLJ! !U jjjx-a'i ^lis 
AjuaUJ! CllLijlxxJ!j CjLLjIL d jj jxi Axj Auual_jJ! A^jSuuuJ! c ‘*\\ j! S jj£xxJ! (Jju^a!Jjl! 
^i jjj^axJ! (^_L<ijl! (Jjj^J! !U (^g-Sc. ^uSJaVlj ^j^.jl! Ljj^. ^jjJuJL jjjixxJlj .(JuxlL 
dlLajixxJ! jluuaHl <illi£ (jjliij * a jjLxjl! j (Jju^a! jjl! (J^juj (jil! J-aV! ((J^-V diij (j! 

.fiLSc. V U (. jnj jji (jil! 

LljjaJ! S_g_La jj-®! Sjc. ^i (Xjljl! j*_J! jjai jui *iiljjjudVI j£uiJ <ili (^jaj Lo ^Jc <iLj 

cjj^il! ^ujSS I t^jjLuJ! Ja.!j^ *i!£Uui ((Lean Scheduling) S j^TLS l a rsgL' l 



.ijAxl! Ljjc. j <<jUja 1! cjlxijll 


(5D) 


L-ai 


11£j1! 




j£ (^gJc. (j j‘Uj ji ^jiajjij ^jjI! jAi jVj jjjuui (j! jju^aLc. (aA! jui <al£il! j! tiLiV 

jaJuJI ^jjI! ^ij-oi ^i 4aKjl! clLi jlxx jj^j j* ajV jl£s jJlJL aJojjjaS! clL jl*uJ! UIj jja 4 aKill jVj jjJlJL 4 L jjH clLjLiuJ! 
.<judii ^’ijAil! juj UuLJ! L-Luda. LjjjISj 1 gijlojj SiLcjj clLjIxuJ! UIjI ^ jljl! ja j jJLcJSa jjji*-^!! j^ jjcj LlJLjI! jjjuJ ^L. jJ 


jLxjujV! Uli ^j^vij ^jjLuJ! CjLj£ui jxi jj£ud (jiSLxil! jxjuJ! j! Sj^jl! jxjuj jjjxL (jj^-V! AajaJl! diL^uijjl!j ^jjI! c'\\ ks*\a ^uuuL i! 

lLjILjI! jjuiil (jiail! jaiil! <Jj! ja. J-^ LiSj'Ndjill Uli S_Jaj! ^jai Jj tc. uti^. j Uli <jjdjl .AiKilS_i ^£ajl! diLjud!ji Jac.j ^jj2lL! <al£il Jjjuajll 

jjLLll a q\5M! iLSjaui juixj ol^jiVlj tij.wiSS-i dij <j! ^ij l_j jilauil! iail! 4uua Aijxxij (4D) <_ 5 -L jl! jjj^Jl ^ jjuj (_gJc c-S-L (5D) 

iS£S_aui jA ljLI.VsLiVI jui j£ilSj jj-iaJ! j£1 j (<Lj|j jl jc! (^i L^il! jjlaii -i (^ill (5D) <- *qj'S£i31 jjAil cLLI-iaiLujV! j-<i -ii-ix!! UlSjA 
GMP —) j*-^ ^ju^aal jSuuJa iLSjaui Uli£j .Aali^uJ! ^uuuu^ail! lj! jS_U (■. <- L'S5*s3l LjSuud^. i^Sx.L SjiSq'i ^xiL jjI! <SuU jui ^jL (jil!j <- L'S^iSI 

<al£il! (j-ixii V Luaj ^uu^aI! L^uiajaj ^! jLV! j^Ja <aliLudl! ^i' l 5_Uj-i j ciiSjaui jjI! oU ^jai i! (Guaranteed Maximum Price 
jjjjaij ^Sjj ^j jjuLoSSj 4))* A\ (jjl.V! (jjal! £a jjjudiilSj ^jjI! j jjjal jSi <(JS_^J! AxiiSajj ^^uuuduJ! ^JjaS! (^-L<i ^ j^. (j! j!) ^j jJIaIS 4j'5SI 

(Lj c : *n^) 4 j5j x>S \p j! t(<j-l^ui jS-xjud! <jiajjc. jjc. Sjj-1j Sgj.WS <<jL-^ j-jLSjj jc.! j3 (^i i-ij^.jui jlxjudV!) 4 ')<\ xu'l cJulS£il! C'\\ f&A 

# (^jjudl! j! ^ijuaudl! £3jui ^! ijjudSjui S^_SaJjJ SjSa«\3 jSxjudV! 

<jjS_aiil! Cj!^!ja.V! j* -^Ll! LqS^j'l jjjuaSii (»c.L CjL^I! (jij <<jiVl <juuASiuJ! <a^<ul! jjc. c. *ojS<iSI ij! j ;(5D) l aLl£ill juu L!ji juaj 
jjjud-L! jjg >i'l <jl-!iL CjL jjjSjjjud Lj^SjS^i Jac. (^uual! LjjiA jjjWi (tilli^ <.**iSqv^ jaII S^i'qjS Lj jjjjjuJ! CjLSjjj ^ju^ii'l ijuj ju» 

jjja ^ui ljSj jjjuLftlI jjjs <iui!jui (j!jjudV! j>» cLljjjjil! LU ^jjjudl!j 

. jj-ix!! L jjc. j (jjjjjuJ!j jjaiil! 


Prefabrlcatlon 

Solutions 


1. 

Conceptual 
Modeling and 
Cost Planning 


5DBIM 

Cost 
timatin 



Quantity 

Extraction 


Value 

Engineering 



(6D) 

JjJxl! 4_L 4£^1 uIj AiUallj AalxLl! jjlSjsjllj CjSuudljjl! jjiL SuxlSJal 
Jj£! jui jS^ oSuudiuJl jjuU jj^-j ^jc. (Jxlj (AjjJSj jjudi^uJ! j jjjudji^uJ! jui 
tiili jjaii (j-ajj-aaj AiUal! (uJulgjjudlj jjjuiuJSj jjjix ^S' Aj ^,\ji (_^il! CjSjaxl! 
.JjILLJ! oljjjaaJ! (^iSjuJ! ^JuiSuujai ^l! (JjjuajJ Jj^SJal! (JjlS_^jl!j CjSuudljjl! 
AjjSJui) Ija. (J^uuJ! jui ^Jdua! oSuudiuJ! oj^l jaiL ^jjuj jj^.j j^J 
(jj AjSJal! (jluS^jjud! CjVj*ua Juudljjj (Jj1S_^j (JudC. (jSxjV! ^LiSjj CjLJ judjlSj 
<aSJal! JJC. (Jjiuudjl! (J jSJij 4 \\21 Jjjjj-a o! Jjjaa. ^jSjui c-Suuj! JjiS^ui! Juud! jjj 
6jjaJuJl Ajxiilal! CjSiSJal! jSuLc! ^J! Aj^jilSj (jlljj LjS_aj oljjjjuJl AJajujjl! 

J j (Passive Design Strategy) u^V' 

# jjjj£l! ^Sji! jL-ual! A_Saaj ^J! (Jjjmajll.j» j" juJ! LsSJal! (jlul^jjud! 

jui ^Jju-alj jj*l3t x>Sl ^aL! LsSJal! Auud! jjj (JjLj 4 jag a ^Jjl! £ jSxi Clilj ja3 
AiSJal! jj 3jij tilulgJjudL AalxL Auudljj Aj^SJa ^jSuj *ijc (JuiC jjjudjl! 
ooSuJaVSj AuJaSxludV! Ajaj^j *ijLV! Ludljj (Jjui ja.!jl! ^jjuJSj AuuaSjH 



I_UljliLU 
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jnj ^-nnll <U-laJ A qjhjj A-iL&j ^lilnill s-Uaxl! -Ulji Jnanj c<UjIajll l- nni dlli^j tAjaJiij Ajjjj jn SjljaJl diU.j.1 ^Uanllj 
< 3 jjla 1 ^Lxl! jlA-a ^Jc. A\^\ ^llj <UjaJ! c-_ajjlall UUui ^Jl ^iLjaVLj t jU! <> flJJ^Jj 6»lJjjll cAj j£jl! ^i jjjqjuJIj ^IjjII c jjJajj ciliAL cAlja- 
^jjj IJI . j£nl Lo oJa Jji.ljl! <alalx> jLh s-Lajll cjLiajjljiLjlj -Jjn j-a ^ jL ^ 4 nUj ^jj^II jjlc.LJdl (CornTort Zonc) ^Uljil <aJalj 

^jj (JlLd cAnnll J qj, ^ >^ij I frjaiLfll <ajj>4 $.!jjJaa- ^jljjo ^'LiiV U-il a\c~ I <-__L^.l jl! CjLiaJj! jJjujV! Aijx-a jja>.La-Lallj jjnnj-uanil <jilJal! CjLuj! j-lll 
^Uanil AnflUj 6j! jaJ! jjA g. jjJall jjjnj ^ Jj£Jll *La jVlll CjLajal! j! jLq C(j j! jaJI (J jxll 4 j-o£j ^jj c<ja.La. jll diLgU jl! cU-la-jjuduJ! -J jaI! 

. jjjuJ! jpa LiUall s-Ijjuj jC- 'c>A)x ) tiili (J£ cUgn 


LaUal! dl^lg’nul ^i AUaj£VU Anc, jlill c. I g x j ^J ^jill 0 -a! jJl J J^^H dlUj^Jl j ^C-LL^al! jxill j^ jjj^ll ^C.-JU j£U j! La£ 

.AjJiil AjL-l-^a s-ljjdaa- ^iUn ^l! (Jjj-uajll LLaJI 4jxjUal! LiUal! j-iUauJ jjlAil! LjujIjJj 


(7D) (js!j-J! 6jU 



U! ja .1 ^i £-lJ! SjjjjJaJ ^LjjV! ^LilUj jjjaJ! Ax-aliU A xilail 


— (7D) Aa-Ui! ^sjjI! ^hjni j>4 ^jLudl! -ixJl ^.auij 
^gjJaLU! -Ljjj jiljU! jj-j-U (jiljjJ! Sjh! ^hjni 

SUa. SjjJj ^jjjuuJ! SUa. SjjJ (juaij Un3 jjajjuiUl j 
A annll ^jjI! ^hjun jj.^j dn-N .^gjjnll j! ^cjld! 
oLLlLUI oU 6jUU xi 1 ' jiljU! jJ-la ^g-l! A xijLul j 

^Aj!jV! ^jjUuajl! JiU LajLuj jjj-ualij jj AjjiLaj U j£j 
6L_ajlUji! c^in jll (Jj-iaJ! 4(jj.1 j jaI! t^ljjUl! CjU jlx^ 
LUjI JULxjj l-jUjoj! tL^I-iLjjud! U ^! j!jU! a_ic. jj 
^j^-jl! jjj J&lj Uli (J£ t^gjJaLU! ^i djljljal! 
^ic. Ujlaj — ^J-lal! jjjal! s.LjaC.1 jui j-aa.jui (j! ^ll 

jiljU! ajl-ij ^hjun ^ajflj Ujja- 6A_ij| jn-oliij .(JiV! 

j! dlUuaui JJC.) ^g-nnll 4_Jaa-il! <j 1UJ! CllULnl! jjajxj 
-lanU! ^jjI! ^hjni Jc. (LajLud Uj£i U£ c5jL.I Sj^U 
jljal! ilanlj £jj-ua jjjunil ji!jnl! jJ-lU LgiLnjj tAuuoij 
6j!j ^hjnj jli ttiili jjn -Ixj!j .U jn! juajj-uaa-J 

jj-la ^ajL ‘Ujjuj dlUjlxn (_ 5 -U. -UU- (Jjla-J jiljU! 

Cil-jL^jui s-L^Iii! ^jj!J j CiUi jj JU tjjajjumll ^ ji! jU! 

-ii ^jJl ^jjnll CllUj£ua Slna. 6-jn t^nnJl ^ xJViV jUjJal! 
fljj£j| AuUajl 6-jC.Uuanl! ;*ULjaV! fijgU tclll A. x-oxill (JU (jl-lnlLxjo! . 'IL/Vi 


. jilLl A_nxnl! dlLg_aJl J (jU^aliV! CllU jIxaj J-lual! I j j ^ jL U iLkli! 


L6ja.jAl! diU.Luml! t-jj!jnl! ji!jli (j-i<i 6 (JLxjujV! n_buij (JU oLulLUI A_nVl diUjlxU! Aijxxi jiljU! jj-iU ( 7 D) ji!jU! Sjh! ^hjni ^jjj U£ 

£nj 6<l!jV! (jU.j ^Jun-uajl! jn CIiILulLUI j JjjL^aVl ajl_iJ jjJjuian c<fllxlLU! (-UjIUjI! JjLU AjnUUl! dlU.LiU.VI JjUi tAjUual! 0n!j aJ jAa. 
jn jnil! Ujjc. j (Ailanll diUaljuil! ^jia.j (jj-jjjnl! LgJaijj AnlLxflj jjU-nl!j oLjulLUI Slna. 6jj-j ajld) lU jJj-dj £.UJU <fllxUl! dlULnl! 
( 7 D) ^iua £jLui 1 ! -IxjI! !-ii-ia-!ij c^nJ! ^hjni jj-ij (JUnl! Ia^j L^li£jUUj 1 ^ ^l-ijn x ^lj .ia.!j jUa ^i I g x U.1 UittiVU jUi ^l ^jJ! diUjixnl! 

. ji!jnl! 6j|j ^hjni — 



jc. Jj£! L-niVill ^! jc.-lj j! ^LiaJl <^i Ul ^jai 

^i U& U j£i U3 ^jjudjj ^l ^jil! AilUni! o-ii-ixl! diVUuJ! 
U£ .-Injunl!j c^LniV! c jLcixnl! Ax-Uj-a ^i ^ajl! ^l-UlLuil 
s. jaJl AxjLlU A-jlal! j-ixl! ^i Uxxi s-Lfljii jc.Aj j! jjj 
t jjfljjuinl! j ^jjI! jc. di-iani (jJlj aJLLJ! oU jn CnlUl! 

dilJ£J c^jjl! dlUniaJ ^gi C5 C.lnlaj-uaV! $.Ua 11 (- fljhj!ij 
^iJl c^ilqjjUil AnjjjjJa dnln (jill Anianll Anlill jc. 

IaaS, SaaS,) ^LnU.Ul ^UnjaJl JU J jn^' l ^i 
(XidaljU! jji U jjL j ^(IoT) ^UUVl djj jnl ^(PaaS 

.U^Jl dili 
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JjalC« £jujUI L.lxJl 


^lEjjjIi j j^ji l iurw; Aijjia 

BS1192:2007 & PAS1192-2:2013 



6 Uli Sjjjuall jg IVi C5J^I L^ jJjouj UjlflLa U J)1 a\c> I ^ijui ^jll djliLall 4_1jjjujJ ^Jc. (jlijVI-J Uj 3 4_auJalj \ 192 PAS dllijual j-Q 

;lgual,)Vn J ^jj ^jll Jjq^ll jj-qj t jUlaII c <jL>Tqx> 


Table 2 Naming of flle 

Field 

Obligation 

Clause 

Project 

Required 

e 

Originator 

Required 

7 

E) Volumc or systcm <S1 

Required 

8.1,2 

Levels and locations 

Required 

8.1.3 

Type 

Required 

9 

Kole 

Required 

10 

Classification 

Optional 

11 

Number 

Required 

13 

Siutability A -’ 

E) metadata <S1 

15.2.2 

Revisicm -V 

Fi) metadata {V| 

15.2.3 


A ) If files pass through an environment where tliere is no direetory context, 
tiiis fleld can be inclnded to document tlie suitability and revision* 

The E) metadata O ilelds 'siiiLability” and “revision” should be used or 
omitted together 


I_uljiiLu 
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ljl£J AjjdJuuSl ^JJ duj^j 



Levels and 


| Originator | 

locations 

| Role | 



Revision 

| Number| 

(Meta-data) 


SC1 -SFT-V1 -01 -M3-A-30 10 30-0001 -S1 -P02 


Project 


Volume or system 


Type 


Classification 


Suitability 




(Optional) 


(Meta-data) 


Field 

Obligation 

Description 

Project ^jjLL! 


Code for project 


(aaa) 

a j jl ljj*^*^ ^j 

Originator 

lsj4^! 

Code for organisation creating information 


(BB) 

^JJjuLa]] IjuHa]! -^jS 


y?jW! 

.Code for sy&em reference 

Zone , Volume or sy&em 

(00) 


cj\jj1uux]I Levels and location 

ja]| j 

l?jL>! 

(01) 

- jj 4I (Code to locate info (Floor 1 etc 

^jVi - J5J1 

^jjType 

l?j4^! 

(DR) 

Code for type of file Co§t Plan, method 
jlujj c_aL j! ^IxjV! j j! (^tatement etc 

Role 

l?jL?! 

Code for role of organisation (A - Architect 
j! (^jILj! ^! jLx*ui Ja <^j]]I lj^ j*j (etc 


(A) 

j^ ^! 

Classification 

L? jUiJ 

(SL_25_70_47) 

Code to reference asset (Uniclass or equiv- 
(alent 

Number^j]! 

<^jL?-i 

(0001) 

Sequential file number 
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Suitability 

Meta-data 

Code for &atus of data (WIP, Shared, pub- 
(lished etc 

Revision 

Meta- data 

Code for revision of data 


Fields 

Directories 
(see 5.4.2) 

Files 

(see 5.4.3) 

Containers 
within files 
including layers 
(see 5.4.4) 

Clause 

Project 

PRl 

PRl 


6 

Originator 


XYZ 


7 

Fi) Volume or system d 


E>oi <& 


8.1.2 


Levels and locations 

01 


8.1.3 

Type 

M3 


9 

Role 

A 

A 

10 

Classification 

E> Uniclass O (optional) 

E> Uniclass C3 

11 

Presentation 


M 

12 

Nrnnber 

0001 


13 

Description (optional) 


Doors 

14 

Snitability (optional) S1 

S1 


15.2.2 

Revision (optional) E> P02 d 

E>P02®1 


15.2.3 


Name PR1-S1-P2 E> PR1-XYZ-01-01-M3-A-0001 (3 A-E> Uniclass ®l-M_Doors 

Camtasia Recorder 


TYPE Jc Aiioi 
Drawings & Models 


AF 

(Animation File (of a model 

CM 

(Combined model (federated multi discipline model 

CR 

Specific for the clash process 

DR 

2D drawing 

M2 

2D model file 

M3 

3D model file 

MR 

(Model rendition file (for example thermal analysis 

VS 

Visualization of a model 


Documents 


BQ Bill of quantities 


I_uljlJLu 
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co 

Correspondence 

CP 

Co& plan 

DB 

Database 

FN 

File note 

HS 

Health & Safety 

IE 

Information exchange 

file 

MI 

Minutes / action notes 

MS 

Method ^tatement 

PP 

Presentation 

PR 

Programme 

RD 

Room data sheet 

RI 

Reque^t for information 

RP 

Report 

SA 

Schedule of accommo- 

dation 

CA 

Calculations 

SH 

Schedule 

SN 

Snagging li& 

SP 

Specification 

su 

Survey 


Role 

A code to identify the originator of the file, the fiill list of codes from BS 1192 


A 

Architect 

B 

Building Surveyor 

C 

Civil Engineer 

D 

Drainage, Highways Engineer 

E 

Electrical Engineer 

F 

Facilities Manager 







2017 




G 

Geographical and Land Surveyor 

H 

Heating and Ventilation Designer 

I 

Interior Designer 

K 

Client 

L 

Landscape Architect 

M 

Mechanical Engineer 

P 

Public Health Engineer 

Q 

Quantity Surveyor 

s 

Structural Engineer 

T 

Town and Country Planner 

W 

Contractor 

Y 

Speciali^t Designer 

Z 

(General (non-disciplinary 


Classification 


2015 Uni Class Jj'^ t>^j .Uniclass publicationj 12006 BS ISO ^a'j^ BS1192 ^'j^' jj*j 

t A ahiVl j CLjL^ 1L<JI (Jjl^. c. qjnAth l^aLVhul ^jll 



I_uljiiLu 
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^jjjoaj]! ^jUt jjUaj CjU-laJ 


jil2)l J^P j»b/^ 


^Jxuaai]! CjVLf-j AilU j,l£jjj fi.lJ.lC Jl j3 (jxa 4_1 LJ 6 Cj 3jll Aaii DjjjjJa ^ n«oJ ^aoUl jJjJVl jl l^jU! j>4 

jl C :> n^. t jjjiajll ^aJI Jj 3 Lfjlcl jjJ LfUt aljjjVl c J>J ^^jll LjUlajlt jj IjAxJI UUa Uiajl j£lj .l!^*-Uj 31 j ^Uj]|j 


SJjLjJI fillijjjVI Jjjtjf. jC. ^gjJalxj]! ^UJUj tfij^fll! jC. ^giaj]! ^l (jljj -lSJ a-lc. J^Lau <jc. 0jjj j3 ^Jjll jjflaJJ ^jjjj]! 

jjjjjAaII JJ*-!l (J^jujjl ^^jjj]! Lf_}3 cjUtn ^l jUakVt <. t lKl (JjlLi tA_a.jjiaUl 

jj£VU jjUj CjUlajll dLa j tV ^l ^jj]| ^llaJjj! AjjlUjJ (Jl jjuj AjLfJ ^Jt L_fll^j ^j]| t^^jjjll jljL Ajj-ala. Cjlj_laj tCjUlaj]! j-d jlcjj cUljAj 

Au^aLaJl Cj\jAaj]| jj ^Ij]! jjlt j .‘Uli (Jl Laj <j]jVI CjUliaJA]! ^ic (jjlijVI CjUI^jJj tJjjjjll CjUliaJjj tLg_g_f.jjj CjIUjjuJ! A-iajj! jILjU 

_(Jj^Vt A jja3l (JjjL-alij]! j CjU.ji-ii!j (Jax 3! jjjij jjjj-U! t_iljjJaJ A iaJJ jUl ^Jkj t jjjJaj]! <jUc- (JjjL-alijj 

(J!>I_L j-<4 CjUjaj]! j-<4 jjc. £a (J-dlxj]! j£<iU! j-d 4iV <-_fljjju*aj]t ll^J A_^La. <UUa j t(jAVill jj (^gic Ajjxj CjU.wM] jLl c fljn<^ij <UUa j 

;iiLxi]! lUjl!! 4 ivs Ajlajj (JjJaSV! ^il! AjjaA! JJJJ Ua j-<i t<-_fljjjjajll !Ub ^g-U. s-Uj fila.j-<4 4 ivs 

Uj j!j£V!j Liiaj]! Lnj]!j cj!j^V! j cjU&ilU LLjj jja — Technical Challenges ^Uiaj <^31 ^jjlt dua. j-<i x11 CjU-lajJlj 

J' 


. j£*^' cjljlgJlj <jjjaj JaJjj Social Challenges <jc.m?.' cjb-iJ j 

lUjjjj # <il]i J\ Uj cjUJaiUlj cjUjUI! c5jjj <Lfij-U! LijljUjjjjVlj cjUj! jiUU i-Liij^ Business Challenges Us<*—U-i^L j 

<- Q j j CjU-laj]! <U3 j £-<* (J-qLxj]! A_jj£i Cjlf-f.jj £.UaC! cUl! Ajjjouj Au^jli]! CjLflUi! j!ju ^Uc CjU-laj]! <U3 j jj jj (J£ jj ^oLaj jjajC. 

_aJLl 3 j A* Vqi (Jjia. ^gi! (Jjx-aj 3 ! 

?AuualjUSI dlA /jja j^Jl UU 3 

.^jj]| jj jiii! j! UIUUU (jjaxj]! L—1 nroi L3 ^j]| CjUjaj]! <U3j (J£ ^ic ^jjJai! fi.li3! jj (jjaxj]! L-l'n*J \ J3j 6(J!jjai! !La jUiV! ^gi! jjUjj j3 
jjfj ^Acjjudl! A_f.j ^Jc Ajjjjj jjLai! A_a-jj]| ^ic ^jLai! ^LajV! ^ja. j! Djlijj! jjaj V !il AjU! jj (J! j U ^jU! jl j^.V! jjaxj]! (jjj ^Sj 
!^jj]| J! Aj^jj]! (Jj 3 bUlS jj£ij]|j (J^_jj]U CjLfailj CjUjjudl! L_JUaJ j! t^aaJ! (JU-aj juaju^aajLa LJuU. jj jial! !i& ^jL j! UjL 

^3 !j!jxjjudlj 6j3 Jj£! tjjjfLJ jjj—aj—aajUl (JjAUj AjicAj ^aoU! jjJaj ^3 £jjjj]! ^Jl c fl-lfi jjV! Aq^3 AuoiljU! gLa j! LjUV! 

jaj jj£i Lfi Aj 3 Lj CjUU.! ^gi! (Jjjuaj]! Aijlajj CjU-laj]! oiA ^jL jj -1 j V <U]i3 .jjjjud]! CjlUfljj jjJajLtuUlj jj^lUlU! A^_f.!jj 
^j]| CjLf^.jj]| jj jLcjj <UU& jjV! AjI^j (^j .lUjL-U! j! cU£jolLU! oUjV! a_^.! jj Ujjc Aj! ji ji^lj lS jSI n_a3jj (JU-U! ^j-a^ild 


<j]]j AuU^Ua (J-lU A JaJfljjudj Auj! jl jj«iJ jjUi\! ^xjjj (_5-it j ^TECHNO-PUSHED) (_5*'Llt JjLUU ^j3Aj A-^jj t j!ji3! iLai! Ajjj (_]£juJ 
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JjuiC« £uuoLll -1,3x11 


Sjja^aj .(JjjjJI Cjl^jj £JJJ jJI (SOCIO-PULLED) Ci-iUjll jjl jJiiSlj ^uiiau&llj jjjuJ! CiUliia-l ^jjj iilijj .S-li-laJl CjUijll 

Jjjualil I g ^J| ^jjJalll 4Ja.j-a -IxJ ^Ijj ^aJ jl <Lj-laua JJC. jj£l 33 CjUij (^JJJ ^gJl (j3jj Jais (^ifljll jjiajll ^lc- 3LaJC.Vl jl J-aV! 

^jlAxllj jjjuosL-oll jc. ^ 1 jll ^i jiLll 4Nni <jjuiljjl! ijjil! jluuaai ^Jl (j3jl 33 (jjjuJlj Ajc. 1 ^^Nfl <_J-al jxl! ^Jc. jl xuc.VI .(J-axl! 
JjjL^jV! aJjjuoV! jjl^sVl £j A y ^ jla L . j jljill li& (_gJI (Jjjuajll # diajl! jxuaj*j 4 L>yijuaj 1-ia. ^jjjjjJa jljil! JUil Ailij ^i jjljjl! ciilil 
j! .^aauual! jljil! jA li^ j! jjkjj <bj3 A iU ^Jc. jlj3 iUj! ^JLlLj Ah i joVI Uljl 4_jjJajij UsLuo (JjU (_gJl (Jjjuajl! (. fl3^a c<jjLuil!j 

# jV! V jlji ^JLlLj t<a.LJJ! JjLJ! ju> j£! CjL-iajil! cilli jL ^jluill 


(JjlaJl CjU.jjL< 4 jjaaJ jjajxjj CjL.wMI jj ^jj (J£ (Jjjualij jjjjjjj Lj3j 

Ajjjjl! CjL-iajl! - 

(J£jjj Ljj-la. c’*iljVii ^j3fll (^lc. jjjjLaji! LOjj s q^aj JJJa. .Jail Ljjjj jj£V! j Ljjxjua JaV! jA CjL-lajl! jj ^jjl! !La jl jjj^i! 

Jj 4_JajxJ CjLALalL!J CjLLjV! j-0 3j3a- ^jj ULa (jj£xl! (^lc. Jj cCjLllaJ-al! £-a cjW Lia. JJjjJ jUj <jj£il! Jxaa Ua-o ^jLuilo 

; jju^aaJ! V (JLL! (Jjfuo (_5-L. L^jj cdjL-iajl! jj jjc. ULa (JLj ^UjaJ! Ulj <J£ j£lj .4**0,w 11 djLjLl! 4uJajjjj 

^LaJ&VI (JjoS j IjlasU Vj 4 >Wlll Cljljj (_ 5 -lc. Jaia jjj£jJ LlU ^jJl (jL-<a (_^i jLoLtl! 4 _iJLc. ;^jJl £(j3L-aJ ^alxll j 

jj£Jjll <-_ia-J !L1 .ciili ^gJ! Lj *jja,jAll CIjLLjII 4Lij 6(Jax 11 cljljlaa. 4 (Jax11 4jjj j-lcij (JlLo 4_jjbVlj 4-Ja-Jaa-jll L_jj!j>lL 
(jjajxll (jU-J V djUjaua j! ^iUj ^cliS -13 (ji! ^jaJlj ^c-J jjI! Jj »-al Q*< ^i juajxll <Jj3 4_1a D-llijjuoVl 4-iflj£j 4j-ljlij ^jJ! ^3 (^^Jc. 

.Lgia ja-jL! ^uuoLuoVl 

CjIjL>> jl CjLjLi ULa Ja ? jfJaJl ^ (Implementation Controls) jf^li CjLjtj .2 

-1-lC. jl t4_Ajjuafljll CjU jlll jrLijl j AauJLojll CjLcLuiII (J-lxua j j£j -13 Uli ^Jc. JLL ?4a*li£ (j-la jjoLil ^ajll jjJaj ^Ljji 1 (g * j*< j£_oJ 
Cljljjuoj^ ULa jjfli ji L . '7J .£l!1...Ujj3jJ ^aJ (_^Iill CljLaLa-ll 4il£jj 4_ia£ ji t^jLgall ^g-Luuafljll ^J-aouaJl ^J! (Jju-ajll ^_jia. C1 j1j1j£j11 

.^kjjll jjjlaJ (Jj-la. jua -l£Lll ^aJJ (_jia. LguuoLi j£- 0 J 4_auJalj 

(j-ljillJ ^£jjx>Vl j (^jllajjjll -1 j£ll Jb LloILc. 4_a.LLall ^ajJl -llj^i j-o -1 j,W<o -1-lc. cilLA $4_ilauJl jjjLxaIIj -llj^Vl .3 

-ll j£i jJjlaj ^Jl 4_a.laJl Loj-1 <J1 La j£lj .-llj^Vl <illj j-o djlilajflui ji jjaxj ^a-lajLuoJ ^jjIL -1^-xll 4jj-la. <Jj-lll 4 _ij1Lc.j .(JjjSLxjjuollj 
<j£l (_^uuoLuoVi £a.j-Jlj jjJajil 4_a-Ja-uuall 4 j!-1j 11 (JLoj 6-la.jLl jjjLxaII .(_^J^V1 4_i3L9jll <Ju>ljxllj 4_ilauall CjLuoLjuJI ^C.1jj 4_ilauO 
(J jJjuuo (^^Jc. 1 _£j 3ja. ju> -l£Ll! ji 1 g» i*i*i (. Jar 4iliauO c**ilj-sg *1 jo ^^jjj ^gJl (j-ljjjuo jjjLxaI! cilli L-jl-iC. ^LlLj 6<jLaualL jLxiLxll 

. 3^ljll ^xiLjjll j! ^jjjuLall 

(iliil ^jjJlj 1-la. ^jLuolol! jjJajll jua ^C.jlLj c jjjuJI (_^i 4-a.LLall ^ajaJlj ^c-aljJl jua -li-lxl! cilliA S^c-aljJl Clil-l-laua .4 

4_ijjll ^jjLuLo lIjLc. jj (_^i 4uuala. 1 g iia-J jc. ^Cual jaJI tiilj j=»-xj (_^jll L—iLAlalLallj L_fljUajll j-o -li-lxll cilliA (Jl j Lo j£l t^c-aljJl 
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jjjuo^J j! v W (, LsUaj jJjJaJ ^J! 4_U_aJ! Lgj^ (ULjA IU ;^j jjlLa Uixjjj ^' jjjj 4 \a i.<u«o*i]l djLjl)a!LU! (jV Uiiij t A LU> i3l 

jj]U A-ilL^J! C-_ajLiajJI 

<a!£ (Jaj CjXdLxJ]!j CjUUj]!j ^IjjI! (j* ^£1! !La JjxiJj AiLjalujV <Uji 4j*ivi 44 L ^! ^LUj ^jjI! ;<jlaj]| <jjj]I .5 

.^jj3! ^g-Lj jjc. Ijjlai jj^! j Sjj^ jLiaiLiu) ^jjflii] <La.UJ! UUa jjfL U LJLc. jjjouJ! l_a! jJa! 

; jU^HU La jjjuu j L^jcUj* c j^kj (^j 3! dLjjudLoiV! j-<» jjc. ULjA 4jVqMl CjU,Wi\! (J^Lxjllj 

djU.UUV! (^^Jc. <_fljatlll] jj^j jjjj-lUlj CljL<aj]*ui]! jjul. j-a 4_n*ui]! c__fl!jJaV! 4iU ^ljj 

4fl]£j]| (jtfajiaj 4_3jUui £u4 .ti]]i ^J! Uj b j^_^.!j L-jjj^jj 0xi! jj j^ 4-jj\iixi\l 4qKMI jjj^ij 4JUUV! 4_j1ax13 (jj'j^ Uj! j^ .2 

jLLdV! jUj 4_jj!^jjV! 

4L.iW ^3! Uu 4_ilUU! 4uJajV!j ^ajjl! jjjoij j! jUic.V! <^i ^jJaji! ^ tjjjlaj]! ^UU! e. jUl 4_lxk .3 

-jj-iUl! ^uJacs - ^ (JLfljjV! ^jj U^jjli ^j 6^jj3! Jac. 4jjj ^i ^jj Ujj 4ijl! l_jUU£! 

(JjJa^Vl 6jjjjJa]U (JJJj3j gJUJ! £jJajl3 4_aj!jL<4 jj^V! jLiUl ^aJ j-®J ^U.UU! Cj!j^V! (^gJc. L_fljxjl3 (jjjudi] U_jujj|j_j (J-<4C. .4 

jj-i^j (JiU Jafl2 SjjuoUa]! djLfljjJaj]! ^jj]! ^lflHLoi! jjflajj tSjJaUuU! (JiV! j li.a ixu«o*i 4 J ij^uoi jj£V! ^jjLuLUU z Jui! .5 

.^jjjUU! (Jj-i^. Jj4Uj]!j cijU.! lj]! 

. JqjUj jjij jjjJaj]! cLj! jjuj ju4 jjjUi UjLUd! j-<4 j£U3! ijjjlvi'l j-<4 L_a!flAV!j ^Ui3! jjjL*u4 jjj^i .6 

ujllaU! ^c.fl3! j-<4 jjj^i! UUa jj^uu jjjlaji! 4 j! flj ^<4 jV (jjjfli! ^giij]! ^c.fl3! jjsjj .7 

..ujUjaul! jx4 (jjl.! ^!jjl (^lc. Ljjxjl! ^jjjuj Us! Vij>Ui UcjU]! j|jc.V! <^ij 



Operation and 
Maintenance 
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JjuiC« £jujL 1 ! L«l*_l! 



Svnchro 


djLIj ;<Uj.laJ!j 6^-jaJ! jLuiaII (Jdiau ; j3jJ ^jil! ^JjujLuiVI s-LjI! 4u<Jajl 'c>^J±x2a ^x*aJ 4 xiloil j-<a lLuV! 4jj!)Ij ^aJJ ^LLu jJJ SyilclirO 

# jJjlilllj J^j^JuJI ^ jjuijIIj SjbVlj ^l^lxuall jc. L_Lui£JIj lIxjV! ^C.Lj ^Oj-<U ;^_La jll (Jj^Jl ^\ g a\\ JaJjj OjIjaI! 

jl ^LL! j£^j L£ 9 ^jI jll ^xJI ^ j£ jjj itwo j control vico j navisworks ^jLLJI ^l jJI jc <jc. j^j <jjuu1! <j1j^uj jiAj 

project - Primavera l£l Ja^a lajlaaji ^Ljj£ <j.iajLui! j£uu aj! Uina. ? sljji^ a L/:nl ^iLja! j! l V‘wj <12A^. j-<a ^Lajl! Jj^aJ! Jj.ixj 

/Co^t (Jb LgJaJjJ ^ajiJ cJU ^J! <aLjaVLj x> j! <JaJjuiJ dljl£ $■! jjui jjjuuJ! <Jajudj! 'e>\S\ “\a\ ^LuVI ^C.Lj ^JjAj (JjaC. j£uU 4_1 j£jui (Jfu 

.£jjLuJ! ^ U j3jj J^j resources ^j! j^! sl£U^ J*c jlxu Uaj! ? location / equipment / material 

*jjb!>U SjuLU! jjjllil!j jjju^al!j jjjuill jjAm^ajl! j£uu 

SketchUp & MicroStation &ArchiCAD &Revit c> *jAu^UI ^LLul! jjj Jajjl! j£uu 

Project or Primavera JU ^! jU! j^ jl! Jjl^J! jjj j 

6jja.jxi J;iC. 4_Luiaj! ^lc 6 AxU*_a 1! jlj^aJ! ^Lu diijj JU JjuiLuul! ^Llxk! <> ql :;r^l j£uu 

(LIjaIIj jjJajuUlj LjIjaIIj U_aJl£j]l AiLja! j£uU 


^jjjuLaI! <1 j^j jiaUuU! *jjb! ^ugLjjI! ^! jijLui! j£-<u 

https ://www. synchroltd.com 

jJ! ^ JJUJ 

https://www.youtube.com/playlist?list=PLNMim060_nUJ91X7vE_Rsy2js5nGrQdXC 
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jDl jia3 c. 


jj-*uoJ I j AjjLoauoJI <i^»-Xi^JJ jSyLjjj 5jjL>- jjl>cJI (Jo3jj (jL>-j^-uJI ^wjjiJI (^jLoauoJI \ /> yVi 

SJyjiJl 4 jjLojuoJI 4^oj^Ly2jO. 
Gehry Technologies :^jJ\ jjJlo 
oUUa*JI 4jj>y> (j 4 jIjuJI jo> JjliLoD jIjl^?! pj Tekla : (jLU^I ^ux^aDI 

Rhinoceros/Grasshopper -parametric design :jjiJI (JUU^I p***aiJI 

Arup 4-uu jUijouo 

o^jlilJlj 4-U0JJ4U (3 'Djj^ - cJjjjb HDEC - Hyundai Engineering & Contracting (^DjJI JjLiJI 



Uiijl/ui 
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JjuiC« £ju)LJ! «1.1x1! 


aljj ^alxja (Jjl jjfLiuij 4<L^.j.ll! <-oxuat*J! jlujjj^ jui ^JjjaJ! C-Jjjjal! ^Jc. £JJ-a J^L<a <_^J! 140 jJlj^ J-^Luua ^Jc. ^JJ^Jl £flJjuij 

jjfLluij 4_3j! jJLuual! Sj! jaJ! jua jljjl! 4_jl a^\ <._kjjLsu (jiJuj ^jl! A^jLulIxJ! jualjSV! j-<i aJjuJjuj (_]£juj JIjLjj jAj l jl Lixll j-d jjuajLfll! jjjiLuJuJ! 

.^Jjua j!La ^JJ! jjxjj! ^JIja. L^J^.Luju4 ^Jjj Sjjj£ A_i2k.jLi. Jja.Lui (jjlaj .AjjllauJ! JjlLoaJ! jlaJ C-flLjlVl j-<a Ajjjui^j ^ JJuJl L_fl^Lc. 

<Jjujj ^jl!J jl^3 ^lj^uua ^i SJj^.juJ! (jjdJaJ! Cjjljjij jxi -Ij-laJ! C. flVla" j^ilxl! 4 x>Jx>> s~i\ (Jjfljj jLa. JJ£juJ! (JjLaxxJ! jjdli^J! jJjuj! 
J_iaLflji! CjLuujj juJ! jjj L_flJj3U , jyjni 4_j! La£ # L_fl^.LL<J! &\ j±k J L_j!jLlai! J JJg Jl ! j£jui jj£ji <£jLJlLq jua! jS! (J£juj ^Jc. c. flVjjl! . 0> j3l 

. jIa^ jV! j ^*isj 1! (jia jxj L-fll /jj^LLl J_xJ!jL<J! l-ajjIsJ! jjsjjj a£jLJuJ' jj jj jsuj 



;^Jj Ld (__LalL<J! j 3 jJ L_fl jjuj 6 jlajxi! diVLua ^J! AiLujaVLj 


CjLa-i! j£jxiJ (^g^Jai! ^Jc. JaLlaJij <jj!a*J! <3Lfl!J! 0-<i! jJ juau ^Lxla (j.Vjj^j ^axL>x>j jjj^JLaj jjja-juij \ </tn xu 220 4 £juijj Adli - 

<jLuaV! djLjLjllj AjjL <flj^.j Cj! jiLui j 


.LL 25 Lj j^aJ! jLij lLLc. (J jL<i jL (jillj ^jLj j! ^juiL^. jj jasI-ijc. ^jjJJI ^jjil! jj^aal! (Jj^- <. LaLLJI ^±±a 


(JjLjxJL ^.laJjuil dljl£ Ljj!JJ ^Ja3J LjjLaxui jjuaLjc.j CjLijjLd (Juujjjj 6<xJa3 L_flV! J-ljLdJ ^J!ja. jui LllLa. ^.ilaji! jla3 (. flVjxi J-C.j^)> a L_fllLjJJ 

4 j'sj jLj jjLjj l_jj£j Ij3j^ j jjj^j Clil jA j“s a j ^L j!j CjL^jjullgj jLuJ! j 


2000-1200 u^) c^jjjj^" jjujaxi! Lcjxi^^ll (JiLLi Lo£ (L2>Li<J! jjs 8000 ^Lc. j^) j^-V! j jjuaxi! 4jLg_jl ^Jafll! ^^ 3 ! jjxjj 

^^ua^LuiV! Jjuaxl! (Jjljlj ^jjuiji^J! jjuaxllj (L^jLiaI! (Jj3 


I_uljiJLu 
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jLa_xi ^i jjlnMl j CjLdL^Jl ^i jjLiMI (JjJaaj (j£J j£oJ Vj (J jlaJ ^Jx> k «o‘i jl VLil jJaaaaqaUlAl! L-JcJ ol JJ (jil! <» VlMI ^jxu^aMl I Ja 

jla 28^000 J^ j* jU^^j 4-flALa ;L_lLaal! (jji 6jlj£ 4_Lo£ ^l-lHai! ^aJ qji'S (^j! JUll! (JJ^L ^£j ^coiLjJ 4_xoaLlj ^aJll! 

.jjjJjL (Jaj| JJ ^LjjI 4-^bVuul ^aJ (jil! (jjjSl (—flLxjJal <XJjl ^Jlj^. (j! 6<LiU! 4_a.j (_ 5 ^C. 


(jt£ ^LudjVI (J^JI 9 jjaall Jjoa 80 (Jl (Jjiall (Jo-aJj <*Jali!LMI joaljiVl joa jJoa 200 (jg& jL«a 300 Va.Laaa joa L LajloJI jj£jJ 

orthogonally-framed &eel trusses 

parametric Generative Components script-based <^jU! ejLjl^ll ^j^ jMI j-ail! sb! jjjLll gj^! ^ 

cjLUj wire-frames (^LqiVI tilLoJ! jU La£ >( jjLa*_a 1! Rhino j^j J^b ^ll ^-Jaj-d! <^i <jjUa! ajjoi^la c-LLjj Ja.! ja4 

. spreadsheet-based automation ^LUJ! Jjl-i^ JJ i vru^l l AlLiV! ^I^u^U J^aUllj <ALJ! 

(Jjlajll Jj£! MjtAa^ ^bUj <LaaiLal! joaljiVl ^bbj jjj 11 1 j^aJj^aa. <AAxaaAl! CjUUjI! (JjlLaJ jj£UJ! Cj|La.j ^I-IVLuj! ^j Ui£ 
^ALaaiLdl A jLaall joaaUxl! joi 250*000 ^Jaio^aJ <jLoC- (J*-a_! c j£a4a4 -la. ^x^afll ^l! jj^aLt 11 6ji joi jLajll ^aJ UL 


jSLaVl ^ jo^aUxl! £oLaj jj£jjl! ^ ^bjqjl! Ja.b cjI£U1UV! J^.j gU JLxi jji Tekla BIMsight J jUj 


jLuV! (^J^U JjijU! joa 'iJa. (_Jc. jaaji J£i iLuVI UjLj CjUijjaij JaC- ^j j 



“Gehry Technologies uj^ ^Ual! J jVnml l j* jlS <iV l^ix^ ^^nU! jlS”” 


Brian Wait- Partner, Ateliers Jean Nouvel 
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^juillill J«l*Jl 
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JjalC« £julljll JJxJl 



fji)! jLP. { 


^aJlll CjlfrljJaq 


A.JL/aU LgS^Uaj (jc. dulc-l JjjjI 18 £Lj!/Ij 3I ^jJ^ ? ^^uJaljjSVI £$1jJl ^aJLc. AiUjuj Uub ciljJ (JjojS 
AjaLiiaVI a joKil jjc. tiibj “lSjj (juu3 djULJaa” ^uual \g jic. jiLj J\>VI ^gjJaljllaVI ^iljli ^jjjj^j 
jLjuj P8 c£SjJ (J^ (JJjLa JJjj-a j Ai ^ A^Jjuoil (J-IjQViII juUJjil ^ JJJjijj t^JjLo L^J C** l,W'l (^j3l 

.Lujjii31£ Ajjujjk 


A^JjuJL Au^aLkJl ^gjJaljjaVI £iilj3l fijUall ^ajjll j-a *I^Lt 4jjjjaj3l lg*Wnfl*n jSjJJ L 5^J ‘Sp&CCS dAl^aJl Au^aiUl jJJxJj 
®-\pa. ^SJJ^a JjJ t^a'j^' (i^aj aJOa j tOculuS jau« ,jJjla jc. j 5 ^! ju (j;nkl]l JunCi j^JUj tOculuS Rift 

^Aijxil (jji9j jjAa-ljl-a ljjL£ ji L<i£ ^glc.Lilil ^uJaljliaVI (X5lj3l g.ll. > U_'aVl (JjLualjjli 



jj£ j-a jj-lLlil Sj^3 ^jLj cJjLual jliSlj A-lic. cJjjxIlll jjjLiil S^C.Luu<i3 ^ijiaJl ^.WLu-all cJIaJ 4jj& jia LgJ^La j^-aJj 

t _ ]ji3L Lajuo^ ^A.wl jJ (JjajLuuJl j-a jjfL -3 4ji X' LajjJaj j!&Vl djLjkLSl j- 0 ‘li-^til jS^j A-LLtJlj ^.liAjuaVl Cliaj3l s-luJaa 

/j-li-W CjLjfb 3kj CljLjiJil Lilj S^LxJjujV ^jL (JSjaJ Lia 

jl-likl Alc.j ^LSjJ (JjU 3 Aibjai j* fijjuua (j-lal (jLaxjjual JiC. jjjLaMl j-<uJa ^ >/r\ VlSl 4jaLc fijjuua jLiLil A^ajLuo-ali jfLaJj 
jjxJl jjS jj-jx,*) j-<i cAjuuoLj (ji3l cJ£jua3L ^^^gjJal jj^VI (xSIj 3I (^ 6 Jg-L^a j^ajx^aVlS CIjI jLliil j-a Ljdaj 4 j.L j^Jall jjju^aSl (jJwl 

# Aj C_JC. jj (ji3l j^Ja-Ll £u<i c # U J iTl (^L^ <^jit ^-a!>L<ij jxuuJl 4_aJjjuaJj 
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AjLoj La£ lAju* jjjjS AjHjL^al SjC.J ^ ajo^ ^Jt <iLij 6jgJa-aj AjjjA AjLoC. ^aL<j! J1 *j ^JL^Jjuoj]! Ac*UVuAjj 

jjijS £y* Ajjc-j <C-jILg <C-j-o^-c ^j^-j <■ J il > ^Sj tAj ^kj jl 4 j5Loj ^juj (j 1 (jljJ 4-ijJaljjaVt UujUJ! jjc. ^Ij^J! <^3 ^uuaj3t 

.^^uJaljliaV! ^5!j]! c.ULuuaV! ^ <jjjjl ^J! <JjIjLo jj 

fi^lxiLui! f^lu^li jfL<j Lj£ cfijjjjk jSUl Jl ^^jjuuU! Jijj j)! jfLoj jjuuaj ^-^jj 360 j^*^ (*JaULa ^jj^jl! tU3L j-ojJajjj 
aJ AjjujIIj A.jg.jit ^LjjuiV! L-flUjSlualJ S.12.1^ C1 Ajj£L ^Luj! j! Aj j-^alLJ! j]| jj.laJ! cJ^L. j-G g.Ui'ljuoVt £-a A-UuaLjua]! AjIjj^L 

.4xjLj ^li3! ajiSjLj]! CjLajLua ]!j (Jjj1j 3! <Jja j-a fijjALa]! 


aJ ^ajuj Uia t^jjjjiii]! j^-LujLc cjLUISjq (jjjla (jc. ^jLLaJ! ^3U3! j-ojJa U (jjju-aj (JU-ajV! Facebook Spaces ^jjjj 

^VLjjH ^Jlc. ^Jc. Ajjji sLiL ^Lia3 ^ili!jA jjc. A-a31La3! ^Jc. ^j 3! ^Ll^aL jjL3!j t^^uJa! jliaVt *c<Jlc. ^Jj jualLjiV 1 j* ^j jU! l.aUj 

.lx-c djflj3! ^.luJaS «>g ^xn C*n"\.l tAj jualjJ! ^uJaljliaV! 
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JjalC« £jujIj]! JLxll 


ULU) UjjSjj (Jjjia jc. tillij jLU '&jW 0 Facebook Spaces jffU <J*-h ^j^ <j^ 4 -^jj 

^J) ^lkJjuudl (JSj ^gJc. Uj3j-<JI c^jJll Sjj-g cJaxj VVj^ tUjSj (jl ^i Clijj<Jl C-iSjjll ^Jc. SjLjall tilli <^i Uj AjjaJlll lW^J ^ViJI 

#( j-saUuujVI j AJajuajVl jc. 1 -llxJ 4-a.ljJjual ja.V l^lU jlLi 

AjIaJI (Jjjuj tilli l)£ jli tiljJ (JJjS L_Jjuo^Jj t ^jajjuuiSlj Au-saUJl 4-a.UaAJl JA ^jlljjj ^lijLusaVI ^j£ jUa. ^Uj-L U£ 

tU.jjJaj JJ^I (^uJaljJSVt (*ilj3l 4jjsj (J*>J U t_ ^u.l Akualj-aj S-ll-la. CjIjaa AiluJaU UjjuoJ! L*jj t^JJJjajJl A-Ujj3Ij 

# CjUaL<a]| j-a Lj j-all jj c. Ajj^jll jjSjj] C1j3j3I jjj^ -Ulxkjj 

(jU ti!3i£j (J-<iUj3l Ajjj-cj aJj^uuj j-Q ti!3i fijSjjjua Uj ^jj3! cJUug ^i AijjJaj (JU ^i ti!3i j j^j >j l ^j ^x-a IjJjjjj j! ^U3j 

^lUl (jkU (JjUJ!J ^UojV!j .\l4Vill J ^Juuuallll j-G UIlIjI (^uuajj^Jl (J-axJl jUj^ (J£J <jjJaljj3l Ajjj 

ClliUUI CjLc-Ijj jl j (jU ^uJaljjSVt (fciljJl (jJjk j^- (^f^^-UJl <kja (^3 s-^jUxJl ^£jlc.UUl jjfLLua L ^f\ j^aj Uj IjaU 
(Ol j3l jjjia jc. ti!3i J£j jj]jlU3l J C-UU3I (jLjj-cj ^jjjuUl ^ m.Vig x> AiU A-LIUj CIjUjjujjII ^l jC-l <Uj-a jjfUua t-Ju^j ^ ni 

^Jj3t jjjiaj 0-al JJ j^.lj US£ 4-iajJj-c <JjJal jjfil <JJJ ^i 4i.la jl ^-1 ia 13 juuaJC- UuJa) j-a jUjjjuj tiLl ti!3i j-a ^A^V! l)j 



juaU-l jj 3Ij CllUlja.y! AiU J-<iC.j ^jLuj ^JuuuaJ ^UjI 0Jjj ^jJ! diluJajUjllj (J£Iju1a 3I ja. Uj£uu tilJi jjjia jx3 

\ ‘i n^U jJilju jl ^jla. jj*j "U j^U! 

^jj Ujj jjjSJIj UuUj uiJl ^JUJI # # # ^jj 3I ^JU j-o 4u^a!>UcLual U jA Virtual Reality jl jjsV! (JU3I 



1 _uijiiLu 

♦♦♦ » I ♦♦ ♦ 
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GPU -II sjSMl £»jll 





U JJ^.j]jj^J (J^jj” ^^AjuJ CljLuill Jjul (jjJuLlAjJ (jL! J (jjLudj^ AjSUJ ^JjJjujI 


^ Jc. 4*.* ^ lU^' c> ^*sj . Technologies Angle 

jjju (ji I g '' ■* (j-a AijJa (Jc. (j^La*J ' aq '| j jjjluJ^ cJ j^J 4 J^ J- 1 jjJJ^-a A ojL3 (j^La 

# L* L)>.d Jjll J L-LuLUI S j^l (JJJ 



GPU ^L^jjujjII Al^JLl^ 6 ^.j (jilij (j li i^guJaljjaV! ^IUJI 


^guuj” CPU ^jjujjjII a^JLl-JI 6 ^.j (jc. jjJLl! j-<i jjj£JI cJ-L^j ^ 6 ^ijlo jjc. j^j ^Jc. Ijjj£ I jj^ c -’*Li “j^ 

(Jl JJ V j # (JJ^jM jJlj L_jLl 1^U CjLajjudj]| ^jLlJ ^JjJaS aAjjujj^ (Jj^aV! ^3 jjlijll C* jSj # 64 jJ 

A.'yWi (jL^a ^3 Ljajl (Jj 6 jJjJaJ ^lc “(J^jl” JLjjui (Jaxj (jill ^uJal jliVl ^ILlII Ja 33 JjjU 1 * 1 ^ ^g.*a]l jjLl IL& C # \x.\\ 


s.^x^ll (Jjj^aliill djli ^aLolaIIj ^UU! 


Vj olj V (jj^.1 ^»j3j (jiUiji! lUL (Jjl^. ^Jc- (Jjjuliajjj jjLujjS (Ja*j il . j^V! ^3 La (JS I^a jjjU 

(j^GJj # (J jljlilLj UjLui^Jl C1 )LiLl3l]| (j^ ^jAslII (J-IXuuoJ IW SAI^. CIjUjjujjSI <sJLl^ CIjI^.j (jjS (JjJaij (illiJ t^gUu^aali 

“jJ ^J (JjLj cl>* 5 'LLa ^JaJ (jl S^lj <lv 


tUj£j^ll A^JLtuUI a-i^.j (J^Lk (jui ^al^JI sLa ^Jax^ (jjjuLi^jjj (jjjujj^ t^uJaljlisV! Ll^JIc. s-Ljj Iaj Uajc. 
^Luijy” Aj jSj^JI A-^JLluJI 6 ^.j U^klLual ^Sa t jJjujjS ^uJajj LaSj # ^^jj iLL j£Jj >. i^LaJS ^uulajjII ^JLluJI jAj 
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JjalC £jultj]| JJjtJj 


— ^JUJI Ua jjc. ^WIqViI ^UjI Sjj^ ^LlojI 

(jlj 4 jjJ*UL«aII j idjljJ^uuJl j 4 jL^uuj\M 

(J^jljjujI lSj / c £sljll jJSjI SUUJ ji.1 
^gJJjjQ Auuuai j^j A^lsjll ^Jl JjIS (JS (JjjQVl 
^Jl jjajllj 41*1^ AJjjia S^Uj <Jj\j 

J.g.UvJ jULUj ^illl ^UiVl ^ 



(Jj^aJ U ^LuojLj CIlcJ lil” • j£ (Jj^Jj 

^LuuaJ C_fljjuj UjIs 6(jjU jjJJ^yLa ^ ♦ ^Jl 

S-^iaJ Jsals ^JUll (JjjqVi jl Uli # ^u^Jl (JjA 

^jjjuj j^j ^^Jc, A.\?Ujjjq\I CjULxil dJlA (J^ ^UJJ ^jjt lA^ J^ 6 l 1^J U Ujia” ;u_flluJalj # “ JjLj^j V j^J ^gic' 

J 6 <j 3 lU. S*li^ CIjLiajjujjJI 4-^JUa S*1 ^.j Asu U JaJjJaJlj jA IUj 41*1^ 


GPU Challenges for Virtual Reality Rendering 

1 , Must render unique viev/ for each eye 

Two scene renders per frame 

2 , Wide field-of-view rendered 

More pixelSn dtstnbuted towards penpheiy 

3 , HMD lens magnifies rendered scene 

Nbn-linear inverse lenswarp 

Allows the HMD lens magnification to provide 
convinong sense of presence 


nwiA 



■ HMD 


corrected image lens dieplay panel 


AuUlxUI Sj5 djjlS ojio <^1 x 3 t L i1.j>jq jjlj L_jJjuuaJI ^LIslJI ^JU jjj£j jl <JjU o* j^ J^ jl j£Jj 

^Sj-i^VI CIjI jjjuiJl ^3 j£Jj . JJ^ l>\^) UiSj ^tilJi J^ 3 j» Ij^uuj ^ u_ac*Ljajj jl jj 4-pjiJl l_jjujUJI jjUij ja <U.UJI 

<j* jjj£j Jj£l Sj 5 L t J.Wn jJl VluUl luU^jjII CjtflJjJaJ ^^Jc. c_ JJaJI S^ljj jU ‘ J^LiJI dUjVI Ua IAj 

#C5 uJa^ Clij jl 


I_uljiJLu 

♦♦♦ » I ♦♦ ♦ 
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jjujjjfLLaj jj jjojSj tj>j> (JHaI <^jll A^kjJall djULnll j£l ja (J^iLk (j^ (JjlsIIj Cl)l jjjjljII gA& di*ij S$j 
cIa^-j AjjSjaII 4-aJLuUI CjI^.j ^l^UI (JxIxjII ^ic. 6j^la i«j ^l A-ijjjj£JVI I^jLo^. jV Ij^j .jjjLalj 

uil” ^^clS ^lill 4 -^gjjU AAjUII (jjlSjllj iClA^ jjujjII 4.>\Lt^ CjI^j 4-LujjjjII 4. >\Lt^\l JLl^.1 (JSjj ^ jSj Cl)l£jjudll aA& jla 
<JJj^axil djlSjjudll jjSj Lo ullc j # ^dllaj^aVI S-lSill Cljl>JLui (Jj-o tli^aJju^k Ac j U^ijJl (jjlijll ^J^j ^FPGA ^C^I C5“^ 

.JjVill 1-iA $.ljj AjlSI^II (_5jill ^d-liaj^aVI $.l£ill (JISjuoI LbjJCj 



S.^uui J£ A-aJlx^ lliaTi l^jl ij 4*1 >JLluJI CjIj^ SiLj j^i gASl S-lcLual! ^uJal jliaVI ^ljll C-jLijaj jl ll>aji .VqLljj 
J ijj (jLuj jaV I (jlS jl 4<jjlj JS JjaJjl t4jl^.juil JuulJ ^-iklLujUl jl^> ^^ic lllaaJ 

# 64 4jj£ja 1I 4-aJLt^Jl S^laj ^ic UiLu Ajjl^xjjuia UlljA” ijjLujj^ JjL lil 4 <jj£ja 1I A-aiLt^J! S^laj ^Jl CjLLujaJl 
























2017 


Jj iV'C- JJxJI 



GPU 



< 20 ms 




^.j IAjSjJ ^jII 4-i3ljJaVl 4-aJLmJl Sj.^3 j-a SUUlLuj VI ^Jc* (J-Jjujj^ (J-ojlj JJ^VI l.^.^llc- ^3j 

jiaJLJJ ^j£} (J^UjJl ciilj (J*-^ (j-d LUJj t^-I^VI 4-lllc« 4-iLtJVI dlLuaJXj 4-LugiauuJl L_LuJjaJl ^Jc UjLlAjjuJjll A-aJLtuO 

# UjLi^jjujjII ^JLl^ L-jjla. ^JI UjULudjJI 


jjjjljI jiajJaJ L_flj juj UjLiajjujjJI Aj^JLl^ UjIl^. jl 4 j,U^ *li cj\£jJJI jl Liixj tAjUiiij ^uJaljiiaVI ^iljSI jjJaS 

£ua L-U^ ^l Ui^ (J-ojljJ i^guJalJJ^VI ^51 jJl UjljUaiJ C6 jJ UjIl^.j A^llugaj jjajJaJ L3 Lujj il^jljLS 

l^jlij <iiLuiA Jajlj jl jl _ jLlIVI CjLu^aLaj 4 n/n'N L*i\l c_ Luj IjjJI 



4-aJLtu<i CjIjLIj ^^uJaljjSl ^lj SjUaJ jJjlaJ ^JI ^^JtuuU ^jJI 6<JjjI ciJJJ Lu tSLc. CjI^jjui l^-Jl ^^JtuudJ La (Jjtillj jAj 
S jUail L LLJLlj (JjlUU dUt-Lua ^JI CjSjjujj j£jLg ^Jl JLLjal iAj^Ia jl ^u-saLuui L_bujLaJ Ig-Luaj i-ilLjJ V o JJJ^ 

.- ^■■■J i a£l^jLu Jc s^cluiJl HOLOLENS “ jjljl>” U-,^. J ' ^sij]| 
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-S( jj^U j u^V' ;22 ^ILJt 


<jill ^jj s-UI ^iUj C1 jj 1£ lij La jA ^^Iac. ^j^Sj Ajc. dliSj) (jilt ' X 'J^Vl (^iUlt (J'j^' 

(J^J t«V» jA jJj^^dt Lutj^Jl a S>W*ijft\l <£1 aa 1I ^3 ^aJJ CJljjJjaixi jioSUjJ l^JiJLujl 

^iju Jjlij AlUJt aAk # £.^uuilt jJsjlj (J.wW IjjIj Ujjj ^UjA^yll ajljl jj^I jA <JjUaV! Lutj^Jt 

jUaj $. j^£ ci j ^jill ^jj *bVl ^JUj (i hul l <£Lul t) sdrahciR -weB ^ j^j 

A.j^alA\l d)U :SbJJ I jILujVI ^JUj Jj^aS >Ulj3 ^Jc. $.jjJalt AjjILUI -ULoJj # £.UJt LuUjlxui <U.Axu juiC. 

# (Jjjoj (J£ ^3 jlj^VI jlj ^ C6-ljUa-Ul AjjJadl $.bVI ^JUj jC- llJU 

AjL La uj # i jjd^. ^3 AjjoJJjI! L^uUjuj jjlL ^J g. bVt/^c.jda i\l ^bUj Vj! A.4 iLajll dUb ^.iVujjj 
(Jjju^qMU $.! j^jM j-^aJLJ AuuIsUa CjjL. 1 ^33 4 jlLaV! J>^3 SjJj^aS <iUJl fiLb ^UjVj # JaWW-q j^ja 

Jj (Jjjualiill (jA jjj£J! ciJkjj ($.bVl ^nVi (JjUa JUlUV! jULk! (JSjft) aULLUiaII CjUjUUUI ^l 

# 4 Jq i ull ^uuJ jaJl 

jjLujV! 

^aJjlt jjjjujl jl (4J (JjJjuia ^^Jc! ^juJ) lBIlVl ^ij-aJ ^juAj UuaJ) L_fljjx^ll - S.WUll ALUaII ^3 0jJajll ^bjuU JJjlaJ ^aJ 
^b jajII j* LuljtdkuaVl j* -IjUtJl cilUb # [1J 2008 ^-C- L5^ jDjLuiijj jj3ju*J jJJ lJjU (Jj3 jA - (jjguudll ULi LUUuu) 
s.UJI (JUc. Kc* jjjU L5^ J^^ [2] (1) ^jjII jiajjxuJ! cfcult .l£ jU ci)b j£Jj luI^LU.! ^uujUjV! 

;2011 ^ (GCCG) s^Lld' 'a£LA\ J 4*j^' 




AjC-Uu^all L^utj.lUaj o.WUll <£1 aa 1I ^3 ^aJJ Jjl JJjujV ^uJalj -IjjuiaU jV! 6 JjUi1a1I S jjjuoII fiU • 

jIjVLuj! t(lj 0 jUj-Ludj) jfljjuu^ flijjtj cIjUjjjula ^jj! ^bjU! jAjLuajj i^guudUdV! aILuj ^3 # (jLUjl! LxuujIj 

.[3] (3 ujUUI) j Vu u j u_fljjaj ^(2 (JjUiaI!) 

A£1aa 1I) ^aJJ JjuJ AuujUuj ^gUuUJJ Jj^x1x£ AuudU ^aJJ 0jJaj ^bj-d Cjjjl 66jui (JjV fiJJjlaJ ^aJ jl lU • 

^lc. j^JJ ^l UuL-V! £-Uj 1! UUua uUjjIjIuj! jc. ^aJJ CjUjJjuia (JJC. jV! t-W L-UtuUl jAj .Ajjlajll (o.Wu'l 

6(cjUjLUI jjAa JU) jIj^VIj ^(RIBA ci^ LLl JU) JajlII jjjuj ^(Soft Landings JU) o.wu'l a£Ua 1! 
jjl £uuj! (jUaj ^lc. ^aJjl! (jLud! jjjiaj jui ^aC. jlL .([COBlC [4 j* S.WUll ^SIaaII ALuuJ JU) CjV j^jjj jM!J 
J^V! ALjia U-fll.lb! dj>WJ ^3 A^IiLjjuj! jL<J J! jj V <j! Vj j* JJjflll >133J tS.WUll <£1 aa11 SJ.WjMI AjUjLa 

t[5] ^L^illl d)UjjjuiU! J-Uj ^j jj jLV! - UU _ Jllilaj ^jjU jxj Aj! # L^L^a 1! uUual l aV^W^' 

Ujju (JJJjl ^u! jA ^aJJ ^ijuul ^uuUJjlt UJJJlI! # Ujjuia SJ.WjMI dlll) (j^lj ^lc. [() J (j* Ujlilia AlUlajj 
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Jjio £judlj]l JJxlj 


UijAj jl U^Jjljludl Uijuij jj£j (jl ^JjUll |j^l jj G_Uaj (jLud (jjj .[7 ] ^JliUll ^JJtUU 0jJajil 

<Jjuj11a JJC- Ig.Lt^kJ Lu ^a-lJ CiUjluU SjjJalxi L_flJjl*Jj jfilA J) UllV £^.jJj # 4oUUJ (jJ jia AJajLk jl Cjluujljjudii 

;C*lU)Vl.j| ji.L ^JJ jj jl (jlJJUdVI JJC- ^a-lJ jluuojjl ^JJ^jl 

# (Jji.VI AuudUjudil dj\j jUj JJjlxuGj 4S*jULJJ <LLV CjLjU 4j11aJ (3j 2 LjUjJjuuaII 4.jU.Vj) ^aJJ CjLjJjuU • 

Soft j' PAS1192-2:2013 2 JUiaVI jl y-^jll ^JLull jjj^ ^jo) ^jjUJI j^ l^ uj^ 2jl*j 

V <ujUj jlj-UjudU Ig.L.wl ^jj AjIUJI ljLj jLoll j)lj 4u^aLk 4 j££ AjjLaJI ^jjVi ^jJajjudj V Lj^lj (Landings 

# (L_flluJaJ Jljj 

^aO jll ^^Ao .(Jj2l jl LjLJVL&II jl jI jSVI Clll J*j§ ^ajjjji - dUtua (j£j ^al Ujjj - ^aJJ CjLjJjuua ^al.Uljudl j)Uj V • 

juOjJajj V iBIM <rj>» ‘(GCCG (2011, p.16 ujJj J «£uJI j^»> J Jc. l$JI jUj <ji 

jjLstjil lc. LjiusjJl oj^ juusU CjIjjIuu fldaJJ Jj£^ j V Ajl jst j lu^j ( CsjjjjuJI jUjkiil jujjILa 

# 4D S^^aJl ^jlo £.Uj (JjudLudJ ^ajUl jl 4^ijUll ^jo (UU (jjlj^ (JjlVl jjUj ijjjV-VI 

UJa [8] (JLlUVI jbiklj ^ixjll/LudUjudil G_fllubl Ul>Wj J& LJlC' SjifL ^aJjJl UjUjJjuua 4j ^a jSj jl j£jJ Lo • 

c_ijViil 'UJj^jJI L_iUj.^aV lUi^ «G_fllUbVI (jj 4o jj^j» (JiUj (J jiuu/4jjU jl jl # Ujjuua SAW^a jjjLlui 

jUiVl L^udVI (j^ jU ^UjUjUJI (JvU Ijj^jj jj^I 4-iojill UjUj^UIj UjU jLdl ciijl£ LU£j # 1 ^j ^l jjlVlj \.gjo 

# jj^UjlH £1a^.j (jj ^3 SjjVJIj 4.^.\j^a^\l L_jUxU ^Oj 

jj\U $.LVI ^jjVij 40jJajH jaj jjlLa 4 -I^jjI jiudVI j-Uj t^LjiuijJl jjlLi CjLjUII jjjiil aA& JfUj ULUs 

jl «4.jj\jajjjjl ^aJjll jjjia 4-UjLk» ^auudU 4-Jl jUU ^aJjll ^.UV jaj jlS Uj UjuU jj£j (jl (JJJ^I ? jLiUVI jUjL.1 

jjudj>»> d jUioU Wedge/iBIM ^jjII 4LudjAil 4-iAJudjil jU ^uili ^j # «s.wu\l ULUI ^jj 4,j>jl jUdl c ij-u» 

;UUa L_UI jO S^o 4i «0jJai\l 

(UjV j^jJj Jjil j jJjU^il ^Uaj ^j) jUUVI ^U. ([9] SiWja 4.jj/VujdJ ^ej jl jJ ^) 4.\y Jj| jiudVI c—fllub VI ja\Vj j^3 • 

t0jJajl| 4-UuudJ U1 Vi UiA jU U$. x.Ay. ij 

j $0jJajll ^nVil jVUj jaj £uiaj t jLjj j5VI ^^Ao jl ^jjJtJ • 

# «0jUiil ^jo LUU1I» *bVl (jJdJjLLi ^jo [01] «*UVI LULall» jUUVI jUii.1 Sjjj jJalU jUaii L_fljjudj • 

(jo SjjjjUaiU UjUall 4-iaJj|jiudVI G_flUI jjj jj^aL jl JajjUj 4(jUfljiJ VAjU - ^jjll UubLudJ Ui Aj ^jll - L_UIjjlII fiUbj 

# JU1I ^uudill Sc-lj^ axj 4-iiUi<d jiiSI IVa jjfL jl j^jUI l»ij # SjjjjJaiU 4ijUI ^UVI lUUjIu^ 

; jAxil jLLl 

C Jjil jiaJLjll Ig.Uaxj (j<Uj ^jJl 4-1 ajALLUI ^AUiJl (ja Sjjj£ Ujjnj [11] ^^jll CjUjLtua 4 -^.Aaj jAOjUaj (jxuJaJJ 
UjUjUa U.Uaj 6 J-U ^aJ^U ^UVuJ ^aJJ 4 jUUl jjJJud ^jo # $.LVI (jjAJdSkJJ ^aLtjJlj CLlljUJl ^Jjjjj Ujljj ^aJ^Jj ^Jjllj^S 
(jjdlU (j^j V (jilj^) ju^lj LUUUiUI ji.U ^jj jj ^IU^ ^ajjVi/ui^j - jLLjli 4-iJudjjjil 4jjUil ^LuVl ‘Wl jAj - *Luil 
4-10jill 1 ^jI^.jj^) (jU2aiUl (jA jS ^UI ^JjVii ^judjl (jUa3 (^jc- ^Luil UjUjLl^ 4-^.Aaj ^uUaj ^j^.U ^^iUudJ iUajl # ((jlUjll 
UgAjjUj (juij^uii l^ 2^jsj .(jiUjii jLuii jjjjuo _ 4 - 10 jVii i^iUjjudiij^ i^jusu ji jjujVIj (^uivi ju _ 

;UfrilJ Jajl jjilj 

CiUjlu^ j j-^.1 J>Q 

4iUll) ^ajjll jj£Li 4 j^Ul<i (BIM ThinkSpace) jjV » ^U2I lUUjLlui 4ja.Uj j^l j* » c ^j^j ^aJ^Vi ^aJ 

^ijuull ^^.j . [13]^Luil UjUjLlui A.'N.Wi ^Uaj (j^.1 jui£] 1 2] UH^il 4jilo 4flj^.j^a L5^ jUj ^aJ (jj j (2008 j2- 8 
[3]j t^ijuuii ^ajivii (jjUjii [2 ] 4j^Ul1Ij jiuii (^u 4u\iii *u.aajJi [i] ;^Ujii luUjIslui c iUj (j* j^.ijui ujju 
jjVLuuj (4jjiaua jl 4 j1U 4A^.jui) ^.Ljjll UjUjLlui 4,'N.Wi jj3 U 4i^.jui Uajl (j^.1 j2l jJ juJj # 4^JjuAI (^U ^ajlVll jjl£jll 

.[14] ^U2I UjUjLlui 4-^.UU Axj U 



1 _uijiiiu 

♦♦♦ » I ♦♦ ♦ 




















BIMarabia 19 2017 


[51] BIMMI)) S-LjII LjLjLcu 4^.Aaj ^c.jJV jjudjaL (jajlj 0jJaj]l/S jiill jc ^r.jJVil ^ajg.L (Jju^a3 49002 (jg& 

jIAa gjJ*a i [^J SgjJa j\t jiaW U — JajujjlLa jl J.Wja ^c.jJV (S -5 ) »^ iJ ^ Ul (J-^wL j) (J-^j^'Nu pj ;^c,jJV\I (jj<i dAjjJjaba LuaL. 

#L gJlc- ^cjJal jl ^JtL [o] j $0jial]| ^flJj-a - Jajujj!La jl (JL.^L ^cuiaj (j) $JajudjL jl 

ciu^klu jl 31 ^LJI ciiauJajlj :ThinkSpace ^ AiLoJI clI£ jLiull j* jjjjI BIMMI ^j 

Lj|jji]| (jjjLil (3j 2j 1) S-LjSI CjIu jljtu 4.y>\A\ Sji3 (J^.ljj<i £u CjW ^JI \ jW 4i 4^ 4L_J 6i) Auau^aJl ^jJail! CLjIjjILuu 

^aJJflJ1 (^gJ^J! ^j^ajll ClJj j^jO <jjIuj ^jO L_lla. <^JI Ijla. AjuulIJI CjLjJjauJ! (jjaij ^aljkjjudl <aJJ L '<lf\ \ 2 4.qW\I CliauJajlj $4_ujlajj]| 

t^uljaJjudl j^jJ (1) :BIMMI j* AuLb lLjLajuj jj Ljjjjl £jjia]| JaLaj <alLaull lLIuI.'iVujjVI fiLA # (JjjoJI ^c.jJV AijtLj 

# ja .1 JjlL (jjjL (jl L_JaJj tl^uudij *lilj jj I^uIlLIujI (jLaj V ( 2 )j ^l c 5 jLu L 5 ^ 0 J^aj]!j ^ujjaJj]! 0 jJaj]| ^aJJflJ <^i 


LjS $. jjJall JajLoaJ Lj 1 a]| (Ja 3 tALLuiSl <iiaJl ^3 < 3 Aj 

(^JJjll 4Ja£U ^Jj^j ^3 4_a.j (JjJa3l l*1L (JjLuj #L5 uu 


S- ^.Wu juj jl (^g-jjj]! <Jaij 

AjjjaxJ ^aJ L3 £-aLJI $.Lj]| CjLo jitua AjaJjj 0jJaj ^aJJflJ (jl (jj^ <^i 
JajjJl S.LV! ^aJjjj] 0jJaj]| LjLjJjoui £ua SjLill (JaJj^ 0-<iL (j-<i SiJj3 

Jl'j (j»J' ^ijJ S [61] (PoA) 



(jx Sjj3 Axj 4^Ljj <L)Vu\l ^ j3j LaLjc (PoA) (^gifUl <Jaij JUC $.Lj]| LjLa jLcu* <WUAj Ljijj IAj 4 2 cJ^Ldll ^i (jJU jA LdSJ 
Sjii (JjAJ [17] PoA (jii (JLHjj JJujj (jjl^il (^ic AujliJ! <L.Aaj]| ljIjLI lLjcL 4(ilixJjudVl) jjJaaj]|J JajJaajll 

A.'yWi SjL3 (jj ^jLV! *wll ^Jl ^$.Lj]| ljLjLu 4/y Wi Jj 3 L <lLa.) $.Lj]| ljLjLlj *L.Aaj] CjIjU 3 V *tlL (jj L]jV! Sjiflll 
AuJau\l SjU3 (JLj (2 aL.jj]|) LjLll Sjiill ijis ^jjjVVl (jjj/u\l C5 -jjj]| (Jclijj L£ # (T <Ljj]|) ^Ljji! ljLjLu 

# ^ijuJ ^ajtfl]| (jjLjll ^i ^Ljj Jal j^jV! 

(3 aL.j^1I) Aj]\j]| SjAall Sji3 (jli 6 Jjjjj]| LjudLuj JJC. (jjUJxL]| *LL-a^a\l L-jLu^al (JLxjII ^3 AudialAll $.Jj cluJajl 
aIjjuoj SJji]| ^i Ljljiiil oL (jA (JS # <LI£jxi]| ljVj^jjjjj]| j ljLLjlII 6a£jL 1I AuLli]! ljIjjV! j-a S^liljjU AjjjjjJa 

# Sjiill (Jj3 Sj3jL jjc ^cjI jjj SJjJa. A ujJVn ljIjJ3 £3jj <Lj^ (JSj cAjUL]|j AjjjujII UjIja]| ^i jjj£ jLjLujI 

CjJaj # jfjll ( ^C’ Sjiflllj jl j£j 1Ij SUjail L-Ja. j* l iliaj J3 SjLall <Ljui jjdij ^i AilLuUl LjLjaiLI ^ljj jli 4<il]j j 
L.JA j jLajjl JjjajJ il^J (j-aLkil $.Lj]| ljLjLl-o L.JAj ^cuJaj ^ W u CjLjalUl jLudJJ LJJa. sLVl <^i _)-jVl]| ^i L_fljLkV! !L 
tiiliAJ 4 2 .(J£2dll ^i j-u-a jA L£ # lj 3jll JJJ^ Lajjij l^jlil jjudaJj 4(DVu\l (JVb ^^-JjSI) A-2V.IjJ! £.Lj]| ljL jLtua 

AjLj^II Ajt-iiSa]| J! cilli £a.jJj # AuUV1a]| jjdflj (JVL 4^aJJ jLjc-I (j-o A-laljauUl AjLJjjaSl (jLxJ ^jJajll SiixL -§ ljLLLq 

#Lr Jj]| A-Sa3jj 40jJaill jLuJj 4SjiiJl ji3 ^l^J jaL uljxJjudl j.W u Ajjjj <L.jui (JS l\3Vn <^^1 ^LjII ljLjIx-o A.^k.^j ,\ 
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JjuUC- £jujL]! jjxJl 


^ (jl ^i ^(JHaII ( £jjLuLa]| l3J^j 4.jj<j.)Vn\l 4 jc. jill dl)!_wjll ^i kz .jVUll dLtjdilt ^ll Ldajl tJli djxjj 

cjI jdS Athens £j^ uj^ ^ iSjlia* ^ijuull 4uUli jjUJ c-j! jua 4 jl1 jj£j jS A ^Jvu i N Melbourne 

c> > ui^ .Tekla J Revit ArchiCAD, Jt jj V Hyderabad ^> ^jj < 4 -hLJ 

4-^.AaJI CllSjll jj^aj ^3 AxJjujJ t^jj^ A Au<dalAll l qju^al Liljjl gJa illJ Sjdilt djLujLi (jxi ^IlAJLjjI (JjjjjJall 

# ^ljjll (JjLqjIx^ A.'n.WiI lAe-ldl jjui^Lj t^Lnll (JjLqjIxuq 4 y .\*\ Jiijj 4 ^Lull CuLqjIxuq 
C uLajlxui A.'N.Wl jjijj jj^uuaj/Jjjjjl 0jJajll CuIjjJjuiaj SjAall j^-l J^ ^alUklLual ^lc. £JjUa]| ^>Jjll 4-laaj ^ijuL J^aLjaJ 

jli itilli Jl£* *UJI CljLajlxui 4 -^.Aaj Jjjj - (JJ^-VI (J-<ixJt jUal ^iL<d cilljJjuaVL -j *L<JVba\l <jklj s-lijll 

^lj SjlLuiAll c-ilubV! jj^j V l>! Luj .4-iilajll ^Ljll CuLijLLui a.~\Aa] AuujLjuj (Jju^aljlill ^ll l og.v V s-IjVI ^iLj 
^g±Aj jjj^. c5’J 4*Lc-j±La AjC-Lju^ djjLuj t jL (JfL Au^LL C-ilUbl jjjLujI ^lc. <Lc. jILll s-UVt ^iLu £udaj j£uaJ tdLSjll 


c ^JaL 


AijULLI cJjj^. 


^S.WLll <£1 aa 1L juaLJl^ 0jUaj ^ijud jjj <JjuaJJjll <JjuJI 4-^.jlj (jjjill ^lc- s-jjdall 1 (Jjj^Jl JaLjaj tjjjua L ^lc. S-Ljj 

;juixJl jlal s-!_J ^JLLj 


^jj f jjj £jbu [2] 

^ kIa]! a<\ a a \\^ gujaj ijuu | i 

jUaVI / jSl ^3 >aI]I 

jlu, 

jjjLuiJJj ju3jjaj jfJ dJjLa 

UajujljJ djxudaj _ 1 

2008 

2010 

JjoU J j! _L_J 

jljijj C5-L jfLjj 

ddaCLa]! AdAcua]! ^3 

^il jiaJl jjflaj]! - ^ 

^aUJ ^cdaj JjuJjua .(aLl 6jJS (_Hjja 

(ICI) ijJjill SjiSll >i> i(BIMMI) 

[18] 

Auc- j3 ^jLaj V 

A-lwUJ^jII Ajc->]I ^jLuII .J 
(fb’VU Ail*UI tSUj iaia) 

^>1 jjjuil CuUlkLi JaJ3 LjLI jjuaU*Jl 
» LL^J^ .jjLl >0 j£ jj 

jL (jl > Auc-jill dAj j£UI 

djljdauAlj djLiilalLa]! j>a d jjj£ Ac-j-a^-a 
/ddaCLa]! <£La-a]l Idia. 'Ldul! 

Ajjujjjj]! Ajc- ji]! djL j£ua]| - 6 

0 + CuIjjJjuuq 0 + 6jJ2 (_H JJS 0 

dAjjJju.ua jl (_Llj>a Ja.jJ daljjJjuua 

^ijjd (J£ (_LU L_J ^jjuuua AjSluJa] 

djLjJjuua AiLda! j£uaJ^ ^cdaj]! djLjlLuua 4 

^AuSLdal 

(ja! jja]! / djLjJjuua]! JJc--j 

^cjJajll djUjJjujjaj ajjill (_H jjs dAijjau 

Splfl^SI djUjJjuua^ 201 0 fL-- dj-a AjjLlSI 
jjoSJ ^lda-i j.A J 201 3 ^-3 AsLda-all 

^djtjjJjuua 0 jja 4Jj£ua]| 4Juju^a]! 

3Jlaua]l 2 (J jJjujua]! • 1 J 0 jfJjJjuualS AjjL]! 
AAjjju <UJ 3 ^jluuAl ‘2015 > A 
(jjA£ (J^ dj 

<—fljjLu]! - j 

(JljLall (Jffuj ^Jc.^ Ljj^j]| JfAj S^L (ja 

^j^ua]l C5 lu]|j ((jjAjJiiV! JJC- 

(2017^ 18 O^) 

i4_uJa J Auaujl jJjuj! ja f- J>^ ddalLua]! c 

^juLua 'LfA jji j>a Lb Ju]jj 3 j! jla ja-i >C. 

(jjdV! djLujLjuj]! 

A-Uuuj]! AJaLuj]! — ^ 

<jjaj^l£Vl Lj jaJI ^Jc. jUaVI 1 Lb diLujjj 
jljfiV! (jialjadjujl jljjl > djjjujj Lg_^jLajj 
jj^.ViW A-faf&LLa]! JcljSil jjajauj _[4 QJ 

(^uaJ^l^Vl dia-A! ^3 juaj]! !L^ jjlujJ V 

AijjJLua jjc- A-fafALLa]! aJc-ljSj 

dj Ijau]! fiJc-li _Ja 


UiljlJLu 

♦♦♦ » | ♦♦ ♦ 
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(JjjLiS ^3 1 ^ ^l w'i.j£wcu 
j tjjjuall 0 jJaJ tjjjill jflljj 
(jiiau jj LoJic. (JIuLqVI jLjIL. 1 (j^QJ ^AjJjill 
(jljL (jja Auc. jfl dAij£ua ^jl daljjjjaiH 
J^UIIj AjuaaLl CjLcujjjll jjQ j£au 4 qV^ ^ 

4 qV'.-v rt dlljj|'i..u. ^ic. [ 20 ] 

[ 21 ] Jj^I 

daLaj£Ll AjJs jjillj daLaJalLl jLjkl j£ou 

PAS1192 Ji^l c» 

^uQ-JajlH p.LVI (JJjLlfl j^uaJ V ‘( 2-4 ^l j^! 
Aju^aoall daLujallL ^uqjujJ V SjjJuAl ^jJaa jl 
jdLoiH J.U 1 I ji 

(JjjLifl ^C- 6 J^I .(J 

4_a-I u&!l i _jLa-xasl (Jjfl (j-a b\ 4-lajjaia 

Ac.jjjjQ Ac.JX>*\X> ^XaaaJ (jl j^-QJ i^LaaaaaauH 
lHjLI jua Lo ^ pLVI jujaiau daljla^ jj<a 

A-a-LaLl i _aLaooa! a (Jjfl joa q\ 4 Jo u>n 

L_fllUAV! j-Q ^-C.jjLo 4c.joa-a jl j^-QJ 

(JjJjuuq <J£ cWL 3 LiLqV! daVLaooj 

(Jj-^aljjJl (^4^ ^j'^J! 

/aUauH 4£Luall ^jL^. ajAja. ^IjaoII ^SJ 

^JaLodll (Jjfl jjQ Llojujj ^lLull ^Lqjc .1 ^aJJ V 

[ 22 ] 

_c.LV! djLajjjauQj 



$.bl j S.wWll a£1aa!I ^i 0jJaj j-^j (jli SjjSjuI! cijLjliAl! ^J! (jIiLuj!j 4 jL^alkljj 

iBIM/Wedge ^^>11 jU !i! juaU lS^Hj li& (jUaiij # ULoj l^i£Jj AuJajLeLa uuaajl ^jj jLa! 

# £juj!j (jUaj ^ic. Laj^ioj LllU 4-iil jLuLo jA LoS 0 jJajll jLujja jui V^J A-i^JjljlLail (jjjia A-lajLk Ail ^ic. 
S-LVI (jjJJjlioj (<_]jV! jjSuU!) 4-ia-Jj! jlLuaV! dildk V! (j^ ic. Ito. 0 jJalil! ^jj (Jjjuj lllaJJ 420 ^ila-lt ^3 (jjj^ jA LaSj 

^-^jjIjILuj! ^Ijaj J! ^LU-j ( 1 ) ;^iUul! (j* (jjc *jj J! ^LbJ 4<LUaia (JS (Jil^j (Jjjuj (JS ^i LjI ^j) # (£jljl! jj^jU!) 
(jjjui^Jj jjjLil $.L! ^ijjaJ ^JJ ^Lla- 1 ( 2 )j SdilAkV! J! (Jjj^ajll ^-Laj jjjLLqj (J^Vl iljjla L_fllA&VI lj.w *1 
4AuJaiLlLo C-Luul ^aJJ *bl JAJj ^aJJ 4-ia-Jj! jlua! jaJ (jl jj^- ^i # S-1 WjU 1 dil-IAV! fiLA (JjlLa <La-L-^ajU! L_jLa-j-^al Cl)!j-j5 
#g JLuU! L_jiaal! J! Jlij£ll SjiajuiA ^l-la-Jjua! j! 4^gJJjC ^lijjl (jjjLil <L^ajjl! ^l-la-JjualS jA LoA-Wl ^ic. Jais ^LoJC*Vlj 

^gUuU^J j^UVlj^aiaJ j^0jJaj^LLiu4-liSajlt^JjdA juIjjujJ j^CLL^LjU!- lil jJ j^jAliUl^ljJa jJ^gJL fl. > )g,l4iW\Li& 4j^.l fr^guua 
^ijli cillil J t lijjjL^Lb>jj^j(Jjt-^.^i [24] 0J^ajl! ^LLojj [23] S-lJ-Wll (jjjjall-lajl j^.CLi1.Aj 4u-^aLk<-iA&! 2-ijJa! JJ(A\ £>1 a 

## ^jA.j^al < s.\l JjlUall 4 UjLjILU! 4(jjiall ^oaLiLaJ (js! jJ V dljS lilAu^aU. # ^a£jLj Wl£g. I j3j ^*WjQ (J jl£il i^jLuui ^gic. juaJj^- 
cIjUjjujj ^LijV I^qiLLuLS ^! ^o! jjI! U» ; jA ^Laliil (jil! lc. jjj! j5SVl <J1 jjull jli 4<J$.Luajj <J1 jj V eiu£ JU ^ij 

jjJJjJjuill! ^gJj-l! jA jJju^aU! L_j!j^J!j «?[4ij-a AiluJaj] 


# a£ jLuuU! £>U <2 n.wji ^ jSLuj jLo jLl^^jj ^cii-w j !i! .2010^^ J^ jj^^A^LLAUjuL^^ic. jjWl! (juajWjl^l [1] 

3.1Mb Uij _ (40 (j-a <2011 u^jW) ^ gj^jUl l jjUjI! jLa^ jjjii s.Wu^ll Sjj^Ul [2] 
(2014*^)4^ jllLj Uik^aU !20 j (2014 ‘ ^ j cPUUl ^aU ) ^jj ^Uaj UjL jj^ ^l j[3] 

^jjS jA Jk (J! jjuj # ^jjS ^l/Ulml d^Luo! / LjUaj jjj Lwull eijLVjll ^LVuJ (jjj cijlijLLk! !j^.j^ djj^Ja 4^*1 [4] 

j}JJ La (jU-o ^i jl 4L-)Uj-u^\! (jui (j! ^i cill £udaJ L_fl jjuo !U ^gic. L_j! jai! ?«(JJ^JjJJJ» jl «Cljliu-a!jui»j 4«<JjuoLil!» 

/ ^ 3 ^jIulU! jjU jj AULia! clLjIul^ (2050 ^ JL) jjji&ll [5] 

t 4juaLll L^uJaljC-V ililL L_flljia! jj3 (jm fijJjiaJ ^aJ ^ijuoj j£J L-fll U^aVl j»i -i-lC. LlliA [6] 

(l_JJj 1! ^Uiuua) lIjjLujj (J <jj£il! (jjlal! Jajlj^- $.tjj ^l! ^j^.jl! ^-^.Jj 4 JUUI (JjJjua L5^ 

0jJajj (j! Jlij (jjJUO j! AuUal^ (j! (^j! # A-Jjuoj£uU! djljUl! J! S-itc. A.J^jiaVil lIjLujIjAI! (juuJa (jlialLujV! ^liaj^aui JJ^ [7] 
^JjjiaJ i-ijJaA» jA Jj 4j!L -W ^i li-jA (JjliI 0jJall! (JjJjulo j! # iijLual! $.LV! CjLjJjulo ^gic. t^jL! (JjJjulo Aajju Cllia 

(2008 t^Lua) «0-11-1^11 LjljUl! ^gic. ^uuajuajU! £jUal! ^^ijJaj ^lLuil! A-auJalj 


jA (Llc. ^a.W*Ujj 1 <jil! (Jljjuil! jli 4s.LV! (JjaLilj # 4jjC.ja A-aJJJ AiljJ j! -laLuaJJ ^aLil! ^gic. SjUl! jA s-LVI [8] 

^-jjj AuumajUI / *ijill jU 1 j Li jLlkL ULuaI J^! (JLlLV! u) « ? ... (^ic. SjUl! i^jU [LiLumajA jl] LJjl Ja» 
4JL1LVI jUUl J-^i^ ^bVl ^jjjj j! Jaa.V .(^jLnll jjaLS t » JLlLVI jLlkl) IjLxm j! Sjijuj j! b.w^ ^lj^-l 

4([^ja.j^ ^.^guual! !U JlL (jU lil) J^^ (-3^5^ L5^ joJjulUI ^3 ^aLUall AjIjjI 4 JLlUI JjJjuJ ^ic. # Jj0^Jl1I (JjojI (j^lj 
(JLlLV!) A-ia-j^al! jjjLluiIIj A-IjIUlII CljLliaJAil JLSjaVIj (^LV!) Lilll ^aLJal! ^.g.ia (^^ic. 6j^li (jj^l jl J! ^Lla-J 
(jjjlajl! 4jLli ^3 C3_9U^ j^aJt.J 3 (JjJjuiaI! (j^ ^aJIJ 2 (_5 jJjuuU! (JA ^aJJ (JjJjulaI jjJajA JLlL! ^cJjl jJ >Wjj () [9] 
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JjoiC« £julLJl JJxil 


JUAau ^LjjuA ^al 44u<iljLll ^JjLulaU 43j^)*Ll 2016 ^)Vj (J^ l^}*^J .(>^ >MI cJjli^ .li.wll) ^jJjulaU Jj 

Sj^AaII £>Ja ^hKI L_fljjuj Llj j^a .wlj Jl SjLujVI ^^^jj # jl jaJjujL 4j,W^q CliLijLua CLjjIjVI jjo ^Jja £3 j* 

Lj) PAS1 192-X J ^JLlol ^Ac. 4Ll ^auLl ‘LAj^xaJI CjL^u^al jua [10] 

I^jjS J dlLa^iJlj CjLijlJl (J*Ja3l J jj-<u]l / SjJall CjUiij (j-a V-iJ (lilli AjUo 

.(2005-2013) V*-*U J ol jjj£JI U-ljiu] ^g-uujj]! j^uJl jA ^ij jUaj [11] 

www.BIMframework.info k^aliJI jjjL jVI j jl j*iuL jj^2 ^ l$jl 

UjUj—aV (Jj^jjIIj dlaj]l (jiLul ;o-lij]l djLajlstuj A^Aaj jUal .(B. (2009 tjt£j*^» ^3 ^aJJ ^ * -*•»' ^ij-aj J^Ja [12] 
CjjjjjVI^ Sj^ (JjV <wLL A-iajLI aJILLI £>Aa cjuIS # » 357-375 6 (3) 18 ^LLI <1ajVI # 4c.LlH OLxLI 

( BlMPaperA2/lv.bit//:http :<3 jj)' cb^) 2008 jf«^ 6 

4-iiLjll 4\$ J>j^l L£^Od' (jAk^ «jxA£jJ! j^u» ^auuojS lL-Ij^ ^ij-<u j* <iumj jjuu [13] 

<jjUJj 6 (L|) JJ*LI Aijudil J.Wj .(2.9Mb <■—flAj 42-13 CjLjLLI) A-iAajJl O.AxuiJ ^^uuj-cilj^ 

4jg.j> jMl (J^LiaJI ^jJaj ^3 Cu^jLL C5^ Auc-jill (J^Ij^lJI cAXqI^JuH A-1a3jJ| 4^.AaUL <jix^Ll (J-oxll 43j3 

^Wjj V i^ijAill IV l^jj .(j5‘\)^) (JjxjuuJI j ^LjIIj ^jaLLJI J^liLJI *u^juVi\ 1 l^ul ^Ac. Sju^Vl 4 Lj^<AI ^AI jLuojj [14] 

A-LuIjIoCuLLj jjLluOj CuLLlLlLqj jj£I 4,<aL ll ^3 ^a-U ^ALju^q jjuU j jl £3j1aJI j^ ^LlJi AxJ j # 3 4L.j^<AI jjLlj <j3j1^. (J^.1 Ja 

(£MW .UJ ^jjj'Lj .£;) .(WL VjjjL OOuJI AiA' cuLjL^ # (B. (2010 ‘jl^j^» jJ^I (15) 
c»^l !) 65-103 (J^ 3 (LjLuSjJIj ^jaU-LI ;4jjLjA*^AI AiiLjJIj ^LjII ClL jLuo V-Juu (jc. Ciyi l_jjj£ 6 ) .<j^J 
(http://bit.ly/BIMPaperA3 Ojjl' (2009 jf^^ ^ Vj^' O^ OA£J' j'^j ^» .£yA^jJ 

j i*Ujj><Al ^3 *| jLull Ig.jJal jxJjuA <Lu<a <JlL<a j)u<i $.j>^ C3 “LjJI A-la3J ^AjaJ JjJu ^JJ * j () [16] 

(S.wLil M£1 aaJI) ^jLuojj ^uuAi jjj^LI aJILLI l qj\L ^i LijLuuj # L_jjjlil 

S (E.M V^Lail ^>j^3' LSjSJI «c_flLLxj| LLkj» j^j (Ijj) vA' LLkj jjj Llkil ^ [17] 

Vj^2' AV ‘«ll <Limj» j' .(2005 ^A'jJ 6 'jAj Oj^jj M ^A!) (1995 Oj^jj 
IjV Uj3 Cu.Wj jl (jL<u ojjxju 4I ^LuiVl L V OjauJl LLkj jjg.AUl d aJj V (2001) V<iji 

cA 15 V'j BIMThinkSpace.com A° 17 ^iLA! V (^-V) VA' *Aa£J! A> [18] 

BIM Framework .info 

O'jj^' pAi' jfV' ftjjSSj Lu^uq ciu£ lij # 4jLuil L^uJa jxIjujI (i'jjV' Cy* J^° J^ 3 ! J^ V [19] 

(Jc.JC. (JA ^uLxil CuaAuJl V! ^j>jl' ^>JJ 

/ SjUil JUJjulaII (JjjLUI ^a.W*Ujj ]J # (dL jJjulaSI j (J^ljuLl ^al AHLujL) JjjLIaJI JjjLUI jc. L JuIuiaSI JjjUII [20] 

cUi^ (jAjJa juJjuiaJI / ^au jLjII JnuMl ju L S juJjulaII / <L^al jIaII CuLujLil' jl # Sj><a\l JjJVij S^.li£ll -LiajjII 

t(^uuj) CjLjjJI AuujAjA .^.x^ Jj 3 ju Li.3)u 6 jjjLj ^j ^UI (\^ 1.1 tjjdjuo / Aul / jj^ / (^uuo-^u^) Cul jUJl i ^ijuJ 

# A.j\)Vujju <1L. V jC. ^JJ-L' l^.jlc. j3J ^^ll' ^5^0^' J-LjuuLI JjdLU' . ((JjA ^.>J1jLS 

^aJJ ^r.jJVi 43jij^au 43JJ V! ^“ cjj^Mllj jj.^-oMlj ^aJjHllj u_flLul£VI ;(jUj\d) inaL CIAjjJjuu 4xjjI LJLa [21] 
^J>jJ' .Ll' jLjjI V Ac-Lju^all ^a JA£* 4JjuUJJ Sj^Lu (j^ V ^JJ ^Ll JJdJjlLu U_fll JJC.^1 ^J ^J [22] 

(1.6Mb ^4?) 2014 uj-« ^Luil CjLjLu 4>.)^ ij ^jjjulaII (jjjs jul^j ^Luc.1 jLLj» u_fljjuil / lLI ju 3 .3 J\ 

,lj£]l _j^jj (_j3 0 L 1 UI 0 S-tjj dlLa^jLtA *U.AAj] jj Ja AJajU ;(JHa [23] 

( https://www.buildingsmartcanada.ca/roadmap-to-lifecvcle-bimA 

<-) «L iIuujL LSj jju jj 4 jxj» ju 13 4^ima 64jjUl CuLjIjulaJI OLu [24] 

(913Kb-^4?) 2014 2 -> ^'jjj V ^ eij jA^!<1 l5^ «J^' 0'jj» 

I^Ju'j^J' S^.Ij3 LlJ Ij^jI ... (l-JJj 4^ijua) jjjusxaII ^jj^I [25] 

http://www.bimthinkspaee.eom/2015/02/episode-22-the-wedge-and-the-s-eurve.html 


LuJl # ^a / 


^a 4 u<L^.JJ 



I_uljiiLu 

♦♦♦ » I ♦♦ ♦ 
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JJudC« £uudlnl! J-lxl! 



^JSJ! BIM j31t! Aj^Lu^aII L-jl.^.juol jj^ *23 4-il^J! 


JMj . ^ 


4 Jij.ViVI jaj ^uiaJ! jli ttiUJ .^Jajjuij ljLojIjjuJIj dj\ j\x>»\ lj BIM LjUjaj jjajj £\ji ^jjj jjfL 

tilljA j tBIM^j jjsu jjjudll <j 1£1! aJjlill (jjWl .cJl-^- (jl ^gJc. Lutn djLjjjI Jjg »nj BIM jLuc.1 />nl V-ajjll! 

'4. 'sL«oxA! LnLauuai jj jni£ «j.jc. jj jjudjjj aiaiaj (J^Lud ~n (Jij ^Jj 4 ^l 


Jc. ciiauJ! !i& jjd£juj .BIM^LLc. 1 Jjg ui ^i (^.uiLjuJI jljil! l-j! >.A\ jji ^Lin j 20 4ilaJ! ^ l_gn Llij ^^nl! 4_Lal_L<J! jj 4ilaJ! oIa 
awj ^K jiLuc.I ijuL (jLuiV! <_gi a jjLuijj Ajl-qLu ju* ^juAi jjj^jlS! ^u* (jjUJU UIU. 1 $j Ujj JllBIM ^>Jj gJ <Sj^l 

,J£ 1 I bim Jv 4 £jLLL! - 3 iV! (_gi c ' - j! ^c«-U! j! SiLil! AL jjjuug (<iljLudj j! (jjajjLL! jui jl^ a£jLLL! 4 _n*uL! Ajc .1 n^->l! Lil g >11 

BIM jL&UI 

jLudlijV! !1 a LJ-laJ _ja a oJ,W JI 4_nt£jui Ac. j.a'N.a jAjJa LnVj^ jJjjLIj (2a*J! JJjui ^BINI^Ij^I ■iLdJC.Ij jLudjj! L LuaJ ^JAajua-o J^BINl jLdj 

(jjdl^ar j| j! bb jljjud ^aJ (_^jl! l! llnauajjl! j.aj'sl jj BINI Jjjjj jJdJfljV £ua jjudj^ jjjudl! (_]£ JJC. jl ((_gJ ja» J (_gJ^L Jjij) VaIsxIa jaL 

.[1] (PoA) ^JaL ^xj 4_ia ^jjLLj ^gJc. ^glxal! ^liajudV! utnaj j^lj ^BIM jc- en! jjal!/(^c.jl! 

oiA Lajjnj L_JjaJ a (a!j£yij (Jjixl! jjn^ 4-iC.LLa.V! AajiuJallj (L_li!al!j jjajxl! jjn^ Djlanl! jjli. j* jjJuJ! j*u>> jLudlijV! U—lLan 

L'vljuanll L_jl_auu£a! jja 4alia.^ ^ljj! L^jaJ! (jAJudj [^2] ^jL^-ll <_L«o*nxill jja j! 6 (^Jc.V! ( 5 !) ji^V! (j 1 6 jLudV! (_ 5 -i! (_gJc.\H j-a JajiuJal! 

j!jL .BIM \j*V ^a-lajua 0gn [3] jaj3 ji^- j! jaauL! j! Lqj£jL 1 £a-judual! (jjaJjalil! (JlL ^jjJajj ciili J judj c jlilll! jaxJ a jjJC.1 n-all 

a 4_jC.I jiuoll L—ll jxxi'n\!j s-Lll! lIjI xiLlxi ij^-^k 3!>Lk j-a LjjJaC. BIM jLudjj! JaajL i jja.1 


jjdJd^ LjIa Ijji VaJjuaL! Ljlauua! ^Juia. c_-lx\j t jjudjll jt.o3i J» ^JjuJ 0 £J (j!j c4alia.x>ll j!jjudV! (_^9 jLudjjV! Cnj-la. 4lijc. jJaill jjaij 

jAjJaj j! I jj^Ji 1 c [4] 4£jjjJ! ^3 4-ic.li Ljl_g_a^ jjJC«Ljual! VaJjuauil! L-jlauuaL <._fijjxjl! jjLa (j 1 1^11 jLudjjV! 4 _lLoC- (LuuJa j! 4_a! 

.BIM jLul 4ijudj>aj 4 xilaixi 4 ia> nljlLudl ^3 l^c.jj jui D-lijillj 4LA^Lall ^j!jJ3 

jjjC>^l£ 4-vt ,^ A \\ l_ 


aJA jj<4 (J£ . j_nl! ^i jjJC.1 u^all jui VaJjuaL! L_jl_a_xua! ^jxi'S L L«oJ c >% ij's [^5] ^Ltl! BIM j3a! ^VLtn ^Alajua-a jA BIM (^ j)JJC.^U! 

[7] xijlaVi 3^Lk jui jjjc!>lj! ^il 6^Ja 4ijjla cilliA .[6] BIM^ jLlaj j^jJa I g *jx>'N (Jc.lijjj 4uual_aJl tgn! jLanjj Lfrjl JWui Lffil jniC.!!/U! 
BIM VkliL ciVL^ 4ii^j jxuJa jjjc!l!! juaxj C^aj^iud (^JcJ j^ L jj a jjjc.jl!l ^ljjlj jjJcJUl Clilc.jx> 7 k ji cBIM 31?-* (^ (^xjJalL Ln&V) 

". ' *:[ 8 ] 

jc. 3UL a Llll£jjudll 4uJaj|j Sj^ajMj lIIjI 17 ».x>jjl VjLjuaj £Jlj jJjlaj ^3 jj£jLuuil! jjJC.jU! (_]£ La.jljjVil! jlaua j-aLudl a I 

. j^jff^l 3^* jl Trimble j& MIB ^Jj^ uf^V 

3LL a j3lJ jUI ^LLjuaj SjLIj 3f*-*jjj ^iixuaJj £>Ljj ->j A>>s-i \j jjjud (^i jjSjLLUl jjJC.!>Ul £Juaa 4_aJt*ual! jtaua j^>^j .2 

Jac£ £/ze plumber.j\ AECOM j* BIM ^ ufP^' j^ 

^anJanl 4 nnJanll jlaVI ^xjJajj lIiVj^jJjJjII ^Jjijj i jjjudjLmll 4na.jj ^3 jj£jLuuill jjJC.^Ul ^Jna. ^LjdLjudll 3lf-^ 3^*-^ .3 

a jjuaLill 3 j£ jPI jj 4njl_anVI "Lnj^-aJl jA BIM^ ( 3 ^ (_g-t.tiln.juJl jl jill LnLauual jc. 3 UL ^LaJjuauill LnLa-jual Lnli^jlxll 

Lnlc.juiau<J S-ldj3 Cnlc. j<an 9 (l3^-JJl) JJ^UUI jLnlnl Lnlnljjjnn ^ij-Ldj ^BIM^ 4_la.l-lL<Ul 4n!>Lll LnVLauUl ^ !>Ll3 juic.i 4_ajlill 

:(PG) u^VI 



1 _uijiiLu 

♦♦♦ » | ♦♦ ♦ 
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Field Type: 

POLICY 

Field Component: 

PLAYERS 


educational 

institutions authorities 


o o 



^^ic.) 4_S£ (JjjuJI j\ <c*\ u«oll jjc. UiljUc./4 (Jjg ka\ jl ^jhnj jjajjij]! ^i 4j* a\\ CjllaLud3l ;Cjljudljjud3l IjxjL^ .PG 1 

^djjsUujuj ^i BCA LiajLUl 4 £LqjUI ^i BIM (U^ (jjjjs (JUlUI cJff^ 

4 x^aLa. (JiLa) 4 j^jUMl j| jaII j 4 jaj\»Ml ^al jMl ^jiij j/ji JJ^ (^Ml (JJ^VI 4 j^j\» Ml CjI-ju>ljlhja]| j (.** )\ x U_aJl ; 4 _ixu 1 xj 1 I C-jLudJUdJ a]I .PG 2 

.(TAFE jjLiy* j' <-M4s4 

^ic.^ (_^jLaj]| ^]1 >.st\\ djljl<oc ./4 ^l^iil jjjj <^i 4 £jLula]| 4 Jajoi j 1 a]|j 1 jj* II djl£jjud]|j s jjjSII djl£jjud]| >U 2 I c**il a)\\a .PG 3 

# (&,j,jx!La jl 4 ^ Jajjjj 4 ^jjuj (JUa]| (Jffud 

djl jL* 11/4 jaiaiVI (jfJaJ jl ^alxj]' ^i jj£jLuLUl ( jjj j jlUl/L-LlUa]! tii]L ^i Loj) jjjSjailj (jjj^ Ml ;jjJLji]| jjjudjl_AA]| .PG 4 

(jj^i jL£ (JiLaj jl jja VjJ jljSU L-fljAualij LajJC. ^^^JiLaj ^U’U) Sj^JfUI 


6jJLa.^ CljLc.Uaa jl Lg_LdU CjLcI h«o c. VgWl ^^1]! jlajjx]! djl£jjud]|j S j^_a.V!j CjUa^ajj]! (Jjla. ;U^.j]jj£j]| Ijjjlx^ .PG 5 

(Acconex j' Leica l£“) 


Vjj 4^Uaj|j 


Jla) jjJjLfjll jj^jajLudUlj Ua.j]jj£j]| (jjj ja jjj dbujUl/CjUijaJl SjadS jjudJ ^j]! 4 jjLaj]| djUjjud]! ‘ 4 _La.j] jVnMI CjUjaJ! .pg 6 

(JaludU! 0 -a! jj]| l_jjAa jl A 2 K 

JU) Juaj. _oVi j! 4 jalVi' j! ^Ua3 j! 4 jjxx> 4x.l jj^a jUal ^3 jjj]|/4 ■alVxII <sluJaC.! ^]L-a-a (JiLj (^jj]| dl 1» xi^ll ;4_JC-Uxua]| CljUxAaJ! .PG 7 

(APCC ji u£jU«-U! j jui . v^ a\\ ^J! jludVl j^xU! 


IL-ulji w 






















2017 j^Lg jjuic. jaxJi 


a£jjuJI J jia. j\ o j^_a.V! j Cl)La^jji! tiljlub<Jl ^Lgj&V! jJ jJJ,ljii! jjAjujjLdAii 4-La.uijil jjc. djlxA^Iii! ;JuujjL<uJ! c**i\ * Ui'N x> p(j 3 

.(Smart Geometry j' ArchiCAD acja^ Jllall Jjau <_Jc.) 

^ic. ft j£jj^i! djLujLjuii!j jjjLt^i! jjjxj/jjjiaj ^ic. j^jj ^! djLoialAilj ^lj^V! j-d 4_iAJujji! CjUA^ liil ;l_i^.jijj£ji! (j^jjxi .PG 9 

.(ACS j' building SMARTJ^) lr*.jljj£ill 

PG3 jj^L 6 J^lJ! .PG <-^iL ^!jjVl (juixLa jjjc.^U! ciiii Uj P(J£juii! ^i Vijxua |j9] ^-Lil jjJC'I^U! UjIc. j^^^ jua <J£ 

tL-jaj! .^XJjLLUt (JjjUgj (jJjuJ-ii^-ailj jJJjUxAi! jjjujli^ j (Jjx-aV! L-jlauj^al ciiii ^i LiJ ^! jj^! jjSjxuii! <ic.li Ujt^-a. jua (*LjJ! CliLilalji^ 
jAic.IAi! ^!jjlj 6 jjjc.IAi! UjIc.jouj jjj (jjjai! . jjj^jaJlj ju.^-n.^-> VLlt jjjjtx^j ju.^-n.^-> VLlt j-d (jjj_ijii! jjjudjLauU!^) PG4 UtL 

jj£La BIMjULj! ^sJjL ;4lajudjVI jui jjjjudJJj jjc«jjj ^uajudj (AxuiLa j! L£jjud j! A )x j! <C-Lia j! juaa-jud (j!] jUjjil! jjjic^lilj 

.[10] J>Li BIM JaLa^illj 

jjSU BIM jL^! 


jja ^^C. £.1 j^L [11] jJJal3' jui ^aA JJC.J ^uudLjudi! jljai! L_jl_auuaV ^’LuudJlj 4^1jjlj Ujtc.jAamj CliVLa-o A-a-Luauii! C_jl_auu: 

l^_ja!^ajjud! j^L; (1 (J^l) (Juat£i! jLudjjV! UjLij jjudj ^ijjj 4 (JLlL! (Jjj^ ^ic. .BIN^u^ AjLuuaL! c_jl_auua! ciiljjudV UjLjtLUIj UjLmajl! 

:c^ 


<ijjud! ^ic. LjtaVL <iiii Li ^auu .(jjjudi! jjdaj jxjJa (jjLl Ujtc. jdaj ^ui jjjc.!>tS! j^ <c. j^> a\ BIM jLjjj! a LtWil LijtLd • 

u <jc- 1 u^>ll UjLx^ jll j! ^jjxjil CjLudJud ja ;’! LjII’ BIM jLj LpLS IjjJ UjjxS jjJCiHl! jui <c. jouj (j!» ;J LSjLoa 

jjJ! c. qVi-Lj c_L£» ;J1U! <Jjjjoi }& “'L jjjci^U! Lj^^^a jjUa jjjc.!>UI j^ jj£i jl jjc. jjj BIMj^ ^ la/uM LjjtLi • 

«? jJjtLU! jL£ Aj ^jL cjL! jjL! jc. BIM u^ ^ (JjuuaV! l_j! -s xuaj Aj ^jL cjL! 

jt£ Aj ^jL (jL! jjLI (Ja » ;JLL! (Jjiijud ^^ic. .<aJjVUt (j! jjujV! jjc. p jU! juL jui jjjc.jjUi BIM^ jLj ^ Lnuit LjjtLi • 

«?’<__) LU!’ ^ jjljlLU! jL£ ^jL (jilt jjLi <jLLa ’l LjII’ ^ BIM u*L ^ jjljtLU! 

<Lxi (jil! jjL! jA U» ;JLlU! Jjjjoi (^-Sc- .BIMjUv <^i ^lSaLji JjLjij ^jjit/Lc.jA's a'! ^LVnuL BIM (^ jjjc.I>U! Jjc. • 

tc ?t^JJjjJaC. dJc.L (jaL BIM jLi (Jj^uudj X Lc.Lxua A_laj!j 


U^'BIM jUZN iajkauil 

—^ ^ 1 1 ^all L-jUu^l a£J xjLq duj j t AAI■ .aJI , ,1 ^ (jjj \J^ T'' J'. ‘"‘ -illajj j (_}SS <j_jjJI A^j^. jJb j^)SLg RTIVT jUdl 

<a-I laJml-J (2 1 ASSaJl) JSll __>Jul] dlL:(^jUi AUa (jjJC.iUI (ja tlllc. juu £jjj ^ J^- ' iiSaJ lUjua. t Jj^a." J 4-ia.l jJ j'l? I 

(2 jLll) jjj'-jUml 


Macro Maturity Components Diffusion-Role Matrix vl .0 sample shown at GLevel 1 (Succar, 2015) 


Objectives, 
Stages and... 


Champions & Regulatory 

Drivers Framework 


Noteworthy Learning & 

Publications Education 


Measurements Standardised Technology 

& Benchmarks Parts and... Infrastructure 


Q_ 

O 


Policy 

Makers 

A 

A 

A 

B 

B 

A 

B 

C ? 

Educational 

Institutions 

B 

B 

A 

A 

A 

B 

C 

C 

Construction 

Organizations 

B 

A 

B 

B 

B 

A 

A 

B 

Individual 

Practitioners 

C 

C 

C 

C 

A 

C 

C 

C } 

Technology 

Developers 

C 

C 

C 

C 

B 

C 

B 

A 

Technology 

Service Providers 

C 

c 

C 

B 

A 

c 

B 

A 

Industry 

Associations 

B 

B 

A 

A 

B 

A 

C 

C 

Communities of 
Practice 

C 

B 

C 

B 

B 

C 

A 

C 

Technology 

Advocates 

A 

A 

B 

A 

B 

B 

A 

B | 


[A] Leading, [B] Supporting, & [C] Participating roles 


(J£ >jjjud (J^tL j>4 <_Uii jLi-jj .(juLjjil LijLiVj LLaj ^jL ji c. i^kj jui ji (juLjjil ^jjVJ !il _a (Jxsj j-d jjLL jLudjjl VijLuaua a m 11 &L& ^Uajj 



I_UljliLU 

♦♦♦ » I ♦♦ ♦ 
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liA AuQ, WSnuaSl jjJC.2/U Aijlji! jlj^V! .[12] (y JJ^*qSI) jJJC.2Ai! jpa Ac. JXI'NXI (J£S 1 q Utua jj,j rA Ur-i j jj^-<a) (^-SfLS! Jjudjll jjfU 

^ [13] 

t> fiUI -llljJ jl 4_ia-Jj! jJjuj! jJjiaJ (JliU) \*a\\ Jjjdjll ^ic. 4-la3 S ^jiSI j C jjjjali AJC. jjljjt.tvUl 4 _J ^jEj (jiS! *1 AaS! JjlSj[A] 

$ (ClAitjjl! 

j .jjUJ! ciAij£-c ^aj^aj ^j ?( jj^.V! (jjjc-!>U! £_* Ju^a !jj ^gic. jjLjj UAaS! jj- ill jj^c.SuuiAl! <j ^jL ^il! ^cUiS! jjjJ![B] 

.SjfLLuil! <-**'! ;S^»Sl/4 jaiVI ^ijj j>4 (Jj! Aj ^ajU ^jil! (iljLuOAl! JjJ [C] 

^.Ij c_jc.V j>» jj£! 6^jU j! j£uaj ([14]^lc ^4iSaijil jUaV!) jj^LU! jLudiiV! CjlijfLi .AuUL j! <jjx^aa. c**n j\ jjjc.2ASj!j^V! & 
jJjJai iJUU! (JJJx^lc. . jllC.^U! j-<4 ji L^! JuLS! jjUL ^ajL >i3 tl jJajl .dl3 jS! JJJ-® £-a ja.! (_gJ! L . JC. V j>4 Al.jlli ^aJJ Jl5 ^jLS! jj j|j t 
jc. jl/j (SjjsLujuj BCA cJ1°) j!j£ 1! jjfL ^ (jj£LU! jLLji^U j^.1 jj£-<i) ^SLuU!j a jl jILujVI t<ji£i!BI]Vl a!^a! 

jjj^!>U! djlc^ jaj^ jjj jii^SAl! j!j j ^ jjjj jLLL! <U ja ja. .(LjLjujj building SMART JiL)!_ia.jlji£il! ls-^j^ l^J ^ 3 

.(20 ^q'^'l) ^gJujLjuUl ,\jnSl 0 ^ij t(19 ^USI) ^J^S! jLLiiV! l^j^ (JjjuUS aj^jSVi’SH <aSil!! ^lc. -laixi 


jLualkLi 

j£uu l_L£ ^jJajj j^i (JliuU! !U .a£j1 L<U! BINl l— iVS-^-aj MIB j^c.V 'i-^c. 64 _ic.S_a^. <jJaS_ij j!Aj3! jjc. BIMjLLj' 

jaJ ^gJc. jJaj! jlL (j! jjojV! jjc. j <Jkb BIM jjJc.5UI .^hu'l BIM jLi LjLvi/jjrn ^ 4*11 Aiiil-xi a_ic.S_l^ <Sc.Si <.**iS $ ^ ^j^vs ^ii j! 

^guuajjjS! (JjaxS! c**iS jllijaj c/ IG ft.wUll ^VI/^jjjV! ^S_aiiV! JSAa. jui A jjm - jjuil a ■ j ^ jj^ j^ ^^US^S. jl.V! S \a <J£ (Ja£jj -ii! jlL 

jui l^c. c**i,^ x'i) Su<i£ # <Sl.!lL<i c**iS~yjl_^ jjj l_s i jjuj ji/j jqnSl di!jiliS! jui BIM^ jj^i ajLc. ^giSjti l_ajjuj - L_iiajtS! ^c.S_LuaS! ^'L^.V! j! 

^jji Si£ !L! - a\\ j^a !i3j .!j!j£jj Ijlju* SiLJajSjij BLM <»—i! ja_L<ij BIM^ ( Lj!jS_Lj! I^. a^jSuuLi AijjSaj t[15] j^Lg ( *—ij jl-ilaSI 

^ic. ^Sii SjbAsu ^-iSajjuii .yaJju^axU! L_jl_a_fcua! <.** iSc. j^>> A <aSja_L! j! jjV! ^ii jl- d^axIxi jl-jXj jjc. j! ^SjS! (JlIj jj£S_aS! BLM ^sLLg (jj’Uj 

.BIM jLLii! jjiS_iaS bLSij S.a.uil^j S Lg c4j Vi j! ^_al! !U 


Jba.*L S_ii jjuj ^ ; Au<xa.jj 

AjiLL! AjujLi^S! a_i!£ c^! jj AjVqjS! AifLiJuiiSI Ajtuol^l! 

jutualiYlj *lillt Sj! j ^uuaS 


L-uiji/m 












2017 


JjuUC« £uu)U]! jjjUl 


tilijaull 4-uiill AjljoL^JI UjI jl c_fljjxjil a^jJaU^jQ 


SjjJaUuo ,’U-U ^jLuj Liijjoi 4 ui.Vig x)\l Clii]| ^((JTU) 4 j5j junll 4 jViUl AjtjoLaJl J-ij,AjcJ| 4 ui.Vig \l A_J£ ^alflj (jUl (JjjuUl (^dLUl jjUjjUl C1 iLJLsl 2 j<cu>> 

6j;ii£il SAjlill Uj jjuj .^» CllauJajlj .4_ijjj]| &A& jjuLj (^jjsUI jlaj]| ^ jjjjjxUl j)jQ AjAjlSI <jc-jj ^»jU 1 La.j]jj£j AjjiaI jjC. L^j 2 dljJaj tUjljl ^>jjj Ajiijsu 

.^jj Ia jIjjouq AjIaj Ajjjai]| Ail]| 6 jjju11a]| a Ux)ll aIac. 1 ^!jUaVI j>Q Igl.Wj <_5^1 

;<UuUl ^2 jjU jlajaUl UaJj (j!>La. (ja ^ U.UlJ L_fljj*j]| ojjjaLuUl (J^La. ^aJ 


http://bimarabia.com/bimarabia-english 

4ud>jUl dl£ ja.J ddtjUt aIa^qIj 4jLuUI dlLiUa]! j dLjjld^yij jlajg lll 6 jj^_ajj ^JjaUl ^aLuUlj jjj.Vig <Ul t j£LUl t jLuijyi C-Ljj 4 ]><Ul <]Lujj ^JjJajJj 

.dil jjaJl (JaLjjj jj jalJ j^.jjo (^JJC £>JjO jjj£jj UjjsUI 4jU] 1 jjQj ^]] 


jjULaJl 4 ui.Vig II L_l!)Ua Aldlj tc-ljjuj j^. (^ic jjjjLqjUIj ^cJjaJl L_JUa]] 


lj]| Uj jLuUI ^ajjfljj <jjjaUI AjlJLj AjjujAj^Jl ^ajLUlj jjjUI <j£Ijjq ; Ajjj]| 

4 jU* II ejjaJI L_iLau^al ojdj jjxuala-Ul aIA-Uj t jjxuala-Ul d jjjLj 


J_^,Ad (Jja. aUjLuUI jLlJI diLgja.j AijxjQ (^Jc ^jjjUI jlaj]l jjc. jjjuijLojUlj jiLLUl Sac-Luuq ^J] BllVIarabia SjaLia <. ; SjAdUl l_aIaaI 

(^lc. aI jiVl Sac-Luijq jjc. tU]J ^li .ajjUlJIj JuuiAj^JI cSjLaaUI ^Uai ^i Sj£jjjUI dlj>g j^l£ Building Information Modelling c-LiJl cjLqjLljq 



^jj dua. 4www.bimthinkspace.com j^ J^U jjj£U! 

dlLajlxjQ 4 >■ Wn lU*J 1 jUaL ^daLaJl j £2 jjUI SAjl j]l dl^LLUl Ul>jj 

^jjjuuq ^AI jl (j!>L .A (JJ^J .UauUl aIacJ jx)i>>i lA jjuJj «^jj]|«c.UUI 

djjjjj^! (^Jc. jjjj<a JJ^I c^JJ jjd j-qL2 jA ^jj]] 0jJaj]| Ad.jjQ (^JI (Jju^aj]] 

A£jL1ULj LjjIjI ^aJJ (JJjS ^ajflJ (jUlj tdlLaUlaj^ajUl jjQ dlLLo £uo Ac.jj jjQ 

.UjjjUI AjU]| (^]] 4*L> jjj 


4*liU!j Ajc.IajVI djUjij]| (^i cUjLUjq aLLuiI >. nh^» SjjjdUL (_jjj3U 

SjjjaLauoj UjUajjjj Middlesex (j^Ujx) <*jqL> ^i UjjaIa ^2 

:c5 lc. 4-LuaLa.j t^ULUl (Jja. c.UUl dll JjUjjq (.. Uc.| (^2 


2016 (Uc' ^ oti.Vig 11 j £.UUl Ujjjjl SAjjui <JjJa2l SjjLa. 


^kjUl SjU] jjjjud>Lo ^cjoLjU IBX U]jUI (JUdc.V! jjjU SjjLa. • 

2015 


2016 ULgJ! jj£V1 ^UxuUI SjjLa. • 


_jj£]| j dU jAjUI jjQ jjj^ (^ij UjI jl (Stjj (^i -Uui dl£jLuui LgJ 




BSc Programme Leader 


MSc BIM management Programme Leader & BSc 
Architectural Technology 


https://www.mdx, ac.uk/about-us/our-people/^taff- 

directorv/saleeb-noha 


dlAaduil t^jLUl dljAaj (J^Lk jjQ <UjxUj]|j AjjUVI cA-i^ilajUl ^UljA2 jjjau (^Jc. dUUaLUI SAc-Luijqj tAdUlj AjjflUl tAj2jxdl ^Jc.li£ jjjuiaj 

jjjjaJ jjd£*ijjui ILa j .(J££ Ac.Lda]| ^i AjI jii L_fljj3tUl 

^J] (jAjjjui Lqjq A_naJ Ajjj jl dLuijjQ t(^jUjQ jjo ^UaUl dLoAd/ddjdjQ 

£2jj (^jq ji]| ^ulUl (^2 dUJajjUl ^LoALuijq SAUjj i4 C-l jxdl (^2 ^AjjuUI (JUsj 

.c.LujVl ^UaU jjLLUl A_i>Uj] 


V JUjUI (Jjjjuj (^ic. i4 L>d jjjjujLuiV! c_jU£ 1U djjstU] dUiijl d jjQj 
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^.iVntn ^j]1 ^cuol jj]1j AJljjj ^ j^La£ ^jj]1) U^.j]jj^J JjuLj ^ 'NJ'N Lo jlxuJl (jUuajj ^i a.’lg y\ L_fljj*jllj A \ j nx>\1 jj.1<sj jjdjud jj<a t^jLi jj<aC< 

^jjuj <c- jjujII ^]| AiLjaVlj 3 (J^uujj (JjjLuj <j£uudJ ^jjII ^CjqI jjj ^ j^-Lq ^ jjoJ ^l Ajjqj1*j]| CIjIa jjlii]! LjaJlj <laua]l ^ jLllll (j!>Lk jjQ t<9jflaj] 
.(Jl a]| 11& ^3 l_j j*Jl jjj^LJl j jjjj^lj L_J^Ua]| (jx (J£] Lqj3 1 l’ 9 ^ j ^ ^UU JJJXJ (jL]l ^sUJ (^Jj jjj]a]| L_j\j£ I j^ jua j tjLa. Ul IL^ ^9 \v W 

.U jlcl (j-QjJa djVUUl J*jLj A£jLuaa]| Jajjjudj t<Jau<J] ^uuJajj]! (JfU^Jl ^JjJajJ jiajxJl (JjU. ^J 

4_aUua]l (JjU. (j-o A \-nxi\1 ^jLLo 7400 (jli jjjjl jjxjLLa]! <1 jjuj! (^Jc ^j]Lj Ljajlj ^-JJJ Loj 3 jjji]| c-Ljacl jjj (Jclij]|j jjLxj]! (^Jc Ai£Lj]1 J 

^^cLJU.V! (Juualjj]! £$!jm (^Jc UauJl A_lqjujj]1 

t-iiijj]! Aji (Jl jj^ j) U.jqvi ^j (^Jil £jjLuLa]l jjQ -ij-i*Jl ^jj]!L^. j]jj^j ^-ajj ls^ j cs-P Cy* <J£] Ul jJI jj'U! (jjajad! *ULg_j Ljj-^ 

LjjS JujjxJI (Jj_l]l ^i Lgu cJaxJI j t^>jj]l Ua.j]jjfuj (^cjJl jjuL ^jj jL ci-oVlj 

lalxJl UjIjI ^suiJ jjji c-Ljacl j-Q llc tUjLuj 13 jl£ (^j]lj JujjxJI (Jjl]| j>»» J (^i o.^Ull ^JjLoud] ^JUu]! (jia*-J (JuU. j-Qj jiajxJl <LLg_j ^i 
^i L-budUxJl ^aA jj^ Ijl^U jl (Jjol (^Jc (^JJxJl UjUjud Lg_J jJ a'\} jjj]| UJUJl 6C-La£]|j %jMj C^JLxJl (^ ul.Vlg 11 JJdaJl (^Jc l£jj jl UjjJud^ CLjjl tl g \ a 

jjj jxJl JujjxJI ^A^jU (^i (^ijiaJl ^_jl£ua 


(J j^.1 CLj\ jjJaUuo ^i <j<a!-laujud!j ^ xaj.Vqlll jiajxJl (Jjjaau] 


https://drive.gQQgle.com/file/d/0B-NxSgLL8AgiMVJUalhaYlFHcTA/view?usp=sharing 


. I j£jiidj 


L-ulji^! 












2017 


JJxJj 



(J^ 4 UjI jl ^oj 

UjIjI ^aOJ 4-UU jUiliVIJ JjjSJI L_L& (jiil 4jb A^Jl 

AjL^U* (J£ L^^J Cj ijj3 UjI jl J J^*U 

cjUiUaiij <jiuii i g ^uioai j^u^ ^i^^vi cJ^ 


J^-ii ^l^oVI cJ^ £fU y;Ut ^aajjU Aailjuol jjJ>Vlg ^ll QA AjlAlil 

^aLpUI cJJ^J^ *U*aaUJ 

Ujjjujj jx/^^ jVI AUUl jjxjlUj jjc> jjalU UIUa 

Jj W^J^ LS* h ^kuollj Jj jJjVljj^j 

L$ J^ u' 4 ? 

4 ciUjuoU UjUali jjj^ail Ui CIixjIj ^JJJ £fUl 

<uui 

£*>'Jj J U^' W j' cfcJ* 'J^ 

LJAU3 J 
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